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Effects  of  the  1975  Mike  Horse  Mine  Tailings  Dam  Failure 

on  Water  Quality  and  Aquatic  Resources  of  the 

Upper  Blaclcfoot  River,  Montana' 


INTRODUCTION 

On  June  19,  1975,  the  Mike  Horse  Tailings  Dam,  located  on  Beartrap  Creek  and  controlled  by 
the  Anaconda  Company,  in  the  headwaters  of  the  Blackfoot  River  near  Lincohi,  failed  due  to 
heavy  precipitation  and  runoff  from  winter  snowpack.  Failure  of  a  bypass  structure  and  canal  that 
normally  diverted  Beartrap  Creek  flows  around  the  dam  caused  runoff  to  fill  the  pond,  overtop 
the  dam  and  wash  out  the  east  abutment.  Runoff  water  carried  heavy  loads  of  gray-colored, 
pyritic  tailings  out  of  the  pond  area  and  into  the  Blackfoot  River.  Temporary  repairs  made  by  the 
company  allowed  most  of  the  runoff  water  to  be  diverted  around  the  tailings  pond,  reducing  the 
amount  of  tailings  material  entering  the  river  below.  However,  seepage  water  from  within  the 
pond  site  continued  to  carry  smaller  amounts  of  material  into  the  river  for  approximately  three 
weeks.  The  gray-colored  water  was  evident  15  miles  downstream  before  it  became  obscured  by 
high,  muddy  waters  of  Landers  Fork,  a  major  tributary  stream  (See  photos  at  end  of  report). 

This  report  summarizes  water  quality  and  biological  changes  which  occurred  following  dam 
failure. 

Water  quality,  streambed  sediment  samples,  bottom  fauna  and  fisheries  data  were  collected 
during  the  problem  period.  These  data  were  compared  with  similar  data  collected  during  a 
baselme  study  from  1970-1973  in  anticipation  of  a  proposed  open  pit  mining  venture  by  the 
Anaconda  Company  in  the  Mike  Horse  Mine  area  (Spence  1975). 

A  description  of  the  upper  Blackfoot  River  drainage  is  found  in  Spence  (1975)  The  Mike  Horse 
Mill  was  constructed  on  Mike  Horse  Creek  in  1919  to  process  lead  and  silver.  Mining  and 
millmg  occurred  intermittently  through  the  period  until  about  1954  when  the  venture  was 
abandoned.  During  the  time  the  mine  was  active,  a  tailings  pond  was  gradually  built  on  Beartrap 
Creek  from  mill  wastes  (See  photos).  When  the  dam  failed,  approximately  100,000  tons  of 
pyntic  tailings  washed  into  Beartrap  Creek  and  the  upper  Blackfoot  River  (Laird  1975)  Metallic 
constituents  of  the  tails  included  Cadmium  (Cd),  Copper  (Cu),  Iron  (Fe),  Nickel  (Ni),  Lead  (Pb) 
Zmc  (Zn),  Gold  (Au),  and  Silver  (Ag).  Fe,  Pb  and  Zn  were  present  in  the  highest  concentrations' 


.h,„o,c  H   ^  "'^  °^^"  ""'°"  *^  '"^""  "''  *'  ^°"^^  ''''•'  ^"^  <^'  Department  in  1976  but  never  completed  due  to  personnel 

mZ.  in  mmilln't""  '"  TIV"  1>'  "'f  "•""  "^'"'"^  '''^'^"  '"  *'  "•""'  ^'''''°°'  '"^"  -"  P™""«  °f  °"'"  progZs  Renewed 
TcIh  f       .    Ta'  ^''"'^°°'  '^"'"  *'"'  ^'"'"^'"^  "^''""'^  '"  ^"^-  W'l<"'f=  &  P^^  O^WP)  for  historic  information  and  FWP 

t  reoort  rTJ"     H         ""  ""k  <  'V"  i'"''  "^^  '"''  ""  °""^  ^''^'="'  *"  '^"^^'^  '^^  ^P-^^  ^^ F'^h,  Wildlife  &  pX)^,s  is 
the  report  referenced  in  paragraph  5  of  the  "Repon  Supplement"  in  Spence  (1975) 


Repairs  by  the  Anaconda  Company  consisted  of  rebuilding  the  break  in  the  dam,  placement  of 
additional  spillway  capacity  and  refacing  the  dam  with  new  gravel  material.  The  original  24" 
outlet  pipe  under  the  dam  was  cleared  out  at  both  ends  and  will  continue  in  use.  No  further 
repairs  were  made  to  the  bypass  canal  since  it  is  intended  the  canal  will  not  be  used  in  the  ftiture 
due  to  its  poor  condition.  A  new  54"  concrete  overflow  pipe  was  installed  through  the  dam  to 
replace  the  bypass  canal.  Changes  were  made  to  the  diversion  structure  at  the  head  of  the  pond  so 
that  runoff  water  would  more  readily  be  transported  into  the  pond  instead  of  entering  the  old 
bypass  canal. 

During  dam  repair,  four  ponds  of  various  sizes  were  constructed  in  the  Blackfoot  River 
floodplain  downstream  from  the  dam.  The  pond  locations  were  borrow  sites  for  material  used  to 
repair  the  dam.  They  were  designed  to  help  improve  fish  habitat  in  this  reach  of  the  river. 


METHODS 

Water  Ouah'ty 

Water  quality  samples  were  collected  at  the  sites  listed  in  Table  1  and  shown  on  Map  No.  1 
(Page  A-71  at  the  end  of  this  report.  Several  agencies  collected  samples  during  the  period.  Some 
of  the  same  sites  sampled  by  Spence  (1975)  were  resampled  during  this  study. 

Samples  collected  by  all  agencies  except  the  US  Geological  Survey  (USGS)  were  analyzed  at  the 
chemistry  laboratory,  Department  of  Health  and  Environmental  Sciences  (DHES)  in  Helena. 
Samples  collected  by  the  USGS  were  analyzed  at  their  Salt  Lake  City,  Utah  laboratory. 

Bottom  Fauna 

Bottom  fauna  samples  were  collected  at  two  sites  on  October  2,  1975:  (1)  Blackfoot  River  at 
Pops  Place  and  (2)  Blackfoot  River  at  the  Flesher  Pass  road  crossing  on  Highway  279.  These  two 
sites  were  previously  sampled  by  Spence  (1975).  Three  1 -square-foot  samples  were  collected 
with  a  modified  Waters  round  square  foot  stream  bottom  sampler  (Waters  1961).  Samples  were 
preserved  in  70%  alcohol  and  sorted  in  the  Department  of  Fish  and  Game's  pollution  control 
laboratory  in  Helena.  Samples  were  identified  to  genera  by  Robert  Newell,  Department  of  Fish 
and  Game,  Glendive,  MT. 


Table  1.  Water  quality  sample  stations 


Location 

Date 
Sampled 

Sampled  By 

Beartrap  Creek  below  Mike  Horse  Tailings  Dam  * 

6/23/75 
6/25/75 

US  Forest  Service 

Water  Quality  Bureau,  DHES 

Blackfoot  River  above  Shoue  Gulch 

6/23/75 
7/1/75 
12/23/75 
5/13/76 

Fish  and  Game  Department 
Water  Quality  Bureau,  DHES 
Water  Quality  Bureau,  DHES 
Fish  and  Game  Department 

Shoue  Gulch 

7/10/75^ 

Fish  and  Game  Department 

Blackfoot  River  Ponds  below  Pass  Creek 

7/10/75 

Fish  and  Game  Department 

Blackfoot  River  at  Pops  Place  * 

6/23/75 

6/27/75 

7/10/75 

12/23/75 

5/13/76 

Fish  and  Game  Department 
US  Geological  Survey 
Fish  and  Game  Department 
Water  Quality  Bureau,  DHES 
Fish  and  Game  Department 

Blackfoot  River  at  Flesher  Road  * 

6/23/75 

6/25/75 

7/10/75 

12/23/75 

5/13/76 

Fish  and  Game  Department 
Water  Quality  Bureau,  DHES 
Fish  and  Game  Department 
Water  Quality  Bureau,  DHES 
Fish  and  Game  Department 

Blackfoot  River  at  Hogum  Creek  Road  * 

6/23/75 
6/27/75 

Fish  and  Game  Department 
US  Geological  Survey 

Blackfoot  River  below  7-Up  Pete  Creek  * 

6/24/75 
6/27/75 

US  Forest  Service 
US  Geological  Survey 

Blackfoot  River  at  Lincoln 

6/25/75 

Water  Quality  Bureau,  DHES 

Blackfoot  River  at  Dalton  Mountain  Road  Bridge* 

6/24/75 

US  Forest  Service 

Blackfoot  River  at  Blackfoot  Canyon  Camp  * 

6/24/75 

US  Forest  Service 

*  Indicates  same  sites  sampled  by  Spence  (1975). 


All  7/10/75  samples  were  taken  at  caged  fish  sites 


Species  diversity  of  the  bottom  fauna  populations  before  and  after  dam  failure  was  determined 
using  Shannon- Weaver  diversity  indices  (Shannon  and  Weaver  1964).  Formulae  for  the  indices 
are  given  in  Appendix  A.  Appendix  A  also  shows  Brillouin  diversity  indices,  which  are 
modifications  of  Shannon- Weaver  (Peilou  1969,  quoted  in  Newell  1976a). 

Live  Caged  Fish 

Four  live  cages  containing  wild  cutthroat  trout  were  placed  at  four  locations  to  measure  survival. 
Cages  were  placed  at  the  locations  listed  in  Table  2  and  shown  on  Map  No.  2  (Page  A-72  at  the 
end  of  this  report).  Cage  No.  4  was  a  control  placed  in  Shoue  Gulch  (also  known  as  Shave 
Gulch),  an  unaffected  tributary  entering  the  Blackfoot  River  about  one  mile  below  the  tailings 
dam. 

Table  2.     Live  cage  data 


Cage 
No. 

Location 

Date 
Installed 

Source  of  Fish 

No.  of 
Fish 

Size  of  Fish 

1 

Blackfoot  River  at 
Flesher  Road 

7/9/75 

Alice  Creek 

11 

4-7" 

2 

Blackfoot  River  at 
Pop's  Place 

7/9/75 

Alice  Creek 

10 

4-7" 

3 

Blackfoot  River  Ponds 
below  Pass  Creek 

7/9/75 

'/2  Alice  Creek 
Vz  Pass  Creek 

10 

3-6" 

4 

Shoue  Gulch  (control) 

7/9/75 

Pass  Creek 

10 

4-7" 

Cages  were  checked  daily  from  July  9-13  and  the  status  offish  noted  (re.  alive  and  healthy,  alive 
but  stressed,  dead).  Cages  were  removed  after  checking  them  on  July  13. 


Fish  Populations 

Electrofishing  with  a  Fisher-Shocker,  Model  FS-101,  powered  by  a  1500  watt  alternator,  was 
conducted  on  July  11,  1975  to  determine  if  a  complete  kill  offish  had  occurred  due  to  the  tailings 
pollution.  Sampling  was  done  in  the  Blackfoot  River  at  Flesher  Pass  road  crossing  at  a  site 
previously  sampled  by  Spence  (1975).  Approximately  900  feet  of  stream  were  sampled.  Prior  to 
this  date,  water  was  too  high  for  adequate  sampling  efficiency  and  safety.  Sampling  was  also 
done  on  a  600-foot  section  of  the  Blackfoot  River  at  Pop's  Place  on  July  18,  1975. 

A  second  fish  sampling  program  was  done  in  late  September  at  the  Flesher  road  site.  This  time  a 
fish  population  estimate  was  made  using  the  method  of  Vincent  (1974)  and  was  compared  with  a 


previous  estimate  made  in  early  September  1973  (Spence  1975).  A  2,455-foot  section  was 
electrofished  with  a  Smith-Root  Type  VI  backpack  shocker.  The  marking  run  was  made  on 
September  25  and  the  recapture  run  on  October  2,  1975. 

Stream  Sediment  and  Tailings  Analyses 

One  sample  of  sediment  that  had  washed  downstream  from  the  tailings  dam  was  collected  and 
sent  to  the  Montana  Bureau  of  Mines  and  Geology,  Butte,  for  metals  analysis.  This  sample  was 
arbitrarily  collected  at  a  deposition  zone  in  the  Blackfoot  River  upstream  from  Shoue  Gulch  on 
June  23,  1975.  Approximately  two  liters  of  a  sediment/water  mixture  were  collected  from  the 
upper  2-3  inches  of  deposited  material.  Laboratory  results  are  compared  with  a  sediment  sample 
collected  at  Pop's  Place  in  1973. 

Two  samples  of  the  mine  tailings  behind  the  dam  were  collected  by  the  Anaconda  Company  on 
July  10,  1975  and  analyzed  in  their  laboratory  in  Tucson,  Arizona.  Results  of  those  analyses  are 
given  later  in  this  report. 


RESULTS 

Water  Quality 

Analytical  results  of  individual  water  quality  samples  taken  at  the  sites  shown  in  Table  1  are 
given  in  Appendix  B. 

Bottom  Fauna 

Results  of  the  bottom  fauna  collected  at  two  stations  (Pop's  Place  and  Flesher)  in  October  1971 
and  November  1972  (before  dam  failure)  and  in  October  1975  (after  dam  failure)  are  tabulated  in 
Table  3. 

The  most  noticeable  differences  were  at  the  Flesher  station,  particularly  within  genera  which 
contained  large  numbers  of  individuals  before  dam  failure  and  much  fewer  after  failure.  For 
example,  in  the  order  Plecoptera,  the  genus  Alloperla  contained  only  67  individuals  in  1 975 
compared  to  243  in  1971  and  336  in  1972.  Similarly,  the  genus  Bgetis,  in  the  order 
Ephemeroptera,  contained  six  individuals  in  1975  compared  to  157  in  1971  and  81  in  1972.  On 
the  other  hand,  some  genera  occurred  in  1975  which  had  not  been  found  in  1971  or  1972. 
Overall,  there  was  a  marked  reduction  in  numbers  within  individual  genera  in  1975  compared  to 
those  present  in  1971  and  1972.  The  number  of  genera  decreased  by  65.3%  at  Pop's  Place  and 
65.2%  at  Flesher.  Total  numbers  were  86.2%  less  at  Pop's  Place  and  92.4%  less  at  Flesher. 
Numbers  per  square  foot  decreased  92.5%  at  Pop's  Place  and  86.7%  at  Flesher.  The  above 
percentages  were  calculated  using  the  average  of  1971  and  1972  data. 


Table  3.    Kinds  (genera)  and  numbers  of  bottom  fauna  collected  in  October  1971,  November  1972  and 
October  1975  at  Pop's  Place  and  Flesher. 


SUtion 

No.  Sq.  Ft 

Sampled 

Pop's  Place 
3 

Flesher 

3 

SUtion 

No.  Sq.  Ft 

Sampled 

Pop's  Place 
3 

Flesher 
3 

PLECOKIERA 

1971 

1972 

1975 

1971 

1972 

1975 

TRICOPTERA 

1971 

1972 

1975 

1971 

1972 

1975 

Pteronarcys 

- 

- 

- 

- 

- 

Glossosoma 

- 

- 

- 

2 

2 

- 

Ptcronarcella 

- 

- 

- 

- 

- 

Brachycentrus 

- 

- 

- 

102 

11 

' 

Nemoura 

62 

64 

- 

81 

425 

4 

Hydropsyche 

1 

- 

- 

30 

125 

- 

Capnia 

- 

- 

28 

35 

3 

Arctopsyche 

2 

- 

- 

2 

15 

2 

Isopcria 

- 

- 

2 

- 

- 

Rhyacophila 

- 

1 

- 

8 

20 

2 

Arcynopteryx 

- 

- 

3 

13 

- 

Psychoronia 

- 

- 

- 

- 

- 

Acroncuria 

- 

- 

7 

17 

2 

Lepidosloma 

- 

- 

■ 

- 

- 

- 

Claassenia 

- 

- 

4 

20 

- 

Hydroptila 

- 

- 

1 

- 

- 

Allopcria 

54 

158 

27 

243 

336 

67 

Limnephilidae 

- 

- 

- 

3 

7 

- 

Brachyptera 

- 

- 

- 

- 

Parapsyche 

1 

2 

. 

- 

5 

- 

Isogenus 

24 

8 

- 

15 

26 

- 

Tinodes 

- 

- 

- 

- 

' 

- 

Haslaperia 

- 

- 

- 

- 

- 

- 

Chimarra 

- 

- 

- 

- 

- 

- 

Paraperia 

5 

- 

2 

6 

- 

1 

Ochrotrichia 

- 

- 

- 

- 

- 

- 

Eucapnopsis 

18 

- 

- 

- 

- 

- 

Psychomylidae 

- 

- 

- 

- 

- 

- 

Chloroperlidae 

- 

- 

- 

- 

- 

- 

An  agape  tus 

- 

- 

- 

- 

- 

- 

Perlodidae 

- 

- 

- 

- 

Agraylea 

- 

- 

- 

- 

- 

- 

Leuctra 

- 

2 

- 

46 

- 

- 

Sortosa 

- 

1 

- 

- 

- 

- 

Unknown 

■ 

- 

- 

- 

- 

- 

Unknown 

- 

- 

- 

- 

TOTAL 

163 

233 

29 

435 

872 

77 

TOTAL 

4 

4 

0 

148 

180 

4 

EPHEMEROPTERA 

DIPTERA 

Baetis 

- 

- 

- 

157 

81 

6 

Ephidiidae 

- 

2 

- 

- 

- 

Paraleptophlebia 

- 

- 

- 

- 

■ 

Simuliidae 

- 

- 

18 

- 

Ephemerella 

- 

- 

- 

3 

- 

1 

Atherix 

- 

- 

1 

- 

- 

- 

Rhithrogena 

- 

- 

- 

- 

1 

Hexatoma 

- 

- 

- 

5 

2 

- 

Cinygmula 

- 

- 

- 

57 

8 

- 

Empididae 

- 

- 

- 

1 

- 

- 

Epcorus 

- 

- 

- 

- 

- 

- 

Brillia 

- 

- 

- 

- 

- 

- 

Ameletus 

- 

- 

- 

- 

- 

' 

Rhabdomastix 

- 

- 

- 

- 

- 

- 

Hcptagenia 

- 

- 

- 

- 

- 

Orlhocladius 

- 

32 

- 

Unknown 

- 

- 

- 

- 

- 

Dicranota 

- 

- 

- 

4 

- 

- 

Mctriocncmus 

1 

- 

- 

- 

- 

- 

Sution 

No.  Sq.  Ft 

Sampled 

Pop's  Place 
3 

Flesber 
3 

Station 
No.  Sq.  Ft 
Sampled 

Pop's  Place 
3 

Flesber 
3 

TOTAL 

0 

0 

0 

217 

89 

8 

Antocha 

1 

- 

- 

351 

34 

1 

1971 

1972 

1975 

1971 

1972 

1975 

1971 

1972 

1975 

1971 

1972 

1975 

DIKl  ERA  cont 

COLEOKIERA 

Cardiocladius 

- 

- 

- 

- 

- 

Optioservus 

- 

- 

- 

- 

- 

- 

Pericoma 

- 

- 

- 

208 

69 

- 

Hcterlimnius 

- 

- 

- 

- 

- 

4 

Tanytarsus 

- 

- 

- 

■ 

- 

Zailscvia 

- 

- 

- 

5 

- 

Pentaneura 

- 

- 

- 

- 

- 

Cleptelmis 

- 

- 

- 

- 

- 

Diamesa 

■ 

- 

- 

- 

- 

Brychius 

- 

- 

- 

- 

- 

Heleinae 

- 

- 

- 

- 

2 

Lara 

- 

- 

- 

- 

- 

Chironomidae 

25 

15 

1 

21 

5 

Narpus 

- 

- 

- 

- 

- 

Dolichopodidae 

- 

- 

- 

- 

- 

TOTAL 

0 

0 

0 

5 

4 

Tanypodinae 

- 

- 

- 

8 

- 

OLIGOCHAETA  & 
NEMATODA 

1 

- 

4 

2 

2 

Tanytarsini 

- 

- 

" 

1 

- 

- 

Pentaneurini 

- 

- 

■ 

- 

- 

- 

TOTAL 

0 

1 

0 

4 

2 

0 

TOTAL 

27 

17 

2 

610 

144 

8 

GRAND  TOTAL 

195 

255 

31 

1414 

1292 

103 

AVE  NO/SO  FT 

65 

85 

10 

471 

431 

34 

Note:  For  reference  purposes.  Table  3  shows  the  families  or  genera  of  bottom  fauna  collected 
during  the  study  by  Spence  (1975)  whether  or  not  they  were  found  at  the  stations  sampled  during 
the  current  study. 

Figure  1  illustrates  the  total  numbers  of  bottom  fauna.  Figure  2  the  number  of  bottom  fauna  per 
square  foot  and  Figure  3  the  number  of  bottom  fauna  genera  before  and  after  failure  of  the 
tailings  dam. 

A  newly  constructed  beaver  dam  had  flooded  out  the  Pop's  Place  station  sampled  in  1971  and 
1972.  Therefore,  the  1975  sample  site  was  moved  about  100  feet  upstream  from  the  previous  site 
and  on  a  similar  substrate  type. 

Species  Diversity 


Species  diversity  indices  are  used  to  analyze  the  structure  of  a  biological  community  through  the 
use  of  information  theory  (Newell  1976a).  In  analyzing  community  structure,  information 
theorists  ask  how  much  new  knowledge  or  "information"  about  species  composition  can  be 
obtained  by  drawing  individuals  at  random  (Newell  1976a).  As  sample  size  increases,  the 
diversity  of  the  pooled  samples  increases  rapidly  at  first,  then  levels  off.  Since  diversity  of 
individual  scimples  is  highly  variable,  it  is  preferable  to  report  the  diversity  of  the  pooled  samples 
(Newell  1977). 


Figure  1.      Total  number  of  bottom  fauna  found  at  Pop's  Place  and  Flesh 
before  and  after  Mike  Horse  Dam  failure. 
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Figure  2. 
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Average  number  of  bottom  fauna  per  square  foot  at  Pop's 
place  and  Flesher  before  and  after  Mike  Horse  Dam  failure. 
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Figure  3. 


Number  of  bottom  fauna  genera  found  at  Pop's  Place  and 
Flesher  before  and  after  Mike  Horse  Dam  failure. 


1971 


1972 
EJFIesher  OPop's  Place 

10 


1975 


With  the  Shannon- Weaver  index,  an  index  above  3.0  generally  reflects  a  healthy,  unstressed 
community  while  an  index  below  1.0  indicates  a  monospecific  community  under  stress.  An 
index  range  of  1 .0-3.0  seems  to  indicate  a  community  under  some  stress  (Newell  1 976a).  A  low 
diversity  index  indicates  a  largely  monotypic  community  dominated  by  a  few  abundant 
organisms.  Often  the  total  number  of  species  is  low,  suggesting  that  degraded  environmental 
conditions  exist  which  favor  the  proliferation  of  a  few  tolerant  species  and  the  removal  of  less 
tolerant  ones.  A  high  diversity  index  indicates  a  heterogeneous  community  in  which  abundance 
is  distributed  more  evenly  among  a  number  of  species  and  the  total  number  of  species  is 
generally  high  (Newell  1977). 

Theoretical  maximum  diversity  (Dmax)  exists  if  each  individual  belongs  to  a  different  species 
and  theoretical  minimum  diversity  (Dmin)  exists  if  all  individuals  belong  to  the  same  species. 
The  distribution  of  individuals  among  species  lies  between  these  extremes  in  most  communities 
■§i  and  diversity  is  intermediate.  Redundancy  (R)  is  an  expression  of  the  dominance  of  one  or  more 

species  and  is  inversely  proportional  to  the  wealth  of  species  (Wilhm  and  Dorris  1968). 
Redundancy  is  always  between  0  and  1 .  The  numerical  value  for  diversity  (D)  lies  between 
Dmax  and  Dmin  and  shows  the  actual  diversity  of  the  aquatic  community  as  compared  to  the 
maximum  and  minimum  diversities  which  could  have  occurred  in  the  given  sample.  When 
diversity  is  high,  redundancy  is  low  and  vice  verse  (Spence  1975). 

Comparisons  of  bottom  fauna  diversity  before  and  after  dam  failure  using  the  Shannon-Weaver 
diversity  indices  are  shown  in  Table  4.  The  indices  are  based  on  pooling  three  one-square-foot 
samples  at  Pop's  Place  in  1971  and  1972,  four  one-square-foot  samples  at  Pop's  Place  in  1975 
and  three  one-square-foot  samples  at  Flesher  in  1975.  The  1971  data  for  Pop's  Place  are  taken 
fi-om  Spence  (1975),  page  A-86,  since  diversity  indices  had  already  been  calculated.  Diversity 
indices  had  not  been  calculated  by  Spence  (1975)  for  the  October,  1971  samples  at  Flesher  but 
the  data  (See  p.  A-90)  were  used  to  calculate  the  indices  after  dam  failure.  The  1 972  Flesher 
samples  had  not  been  identified  when  the  Spence  (1975)  report  was  completed.  These  samples, 
as  well  as  the  1975  samples,  were  identified  by  Robert  Newell  after  dam  failure.  Pooled  data  for 
all  the  samples  (except  for  1971  at  Pop's  Place)  are  shown  in  Appendix  C-1. 

Diversity  indices  for  each  one-square-foot  sample  collected  before  and  after  dam  failure  are 
shown  in  Table  5  and  Appendix  C-2) 
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Table  4.    Shannon-Weaver  species  diversity  indices  for  bottom  fauna  collected  in  1971, 
1972  and  1975  at  Pop's  Place  and  Flesher  stations. 


Pop's  Place 

Flesher 

October 
1971 

November 
1972 

October 
1975 

October 
1971 

November 
1972 

October 
1975 

Diversity 

2.51 

1.62 

0.95 

3.33 

3.04 

2.41 

D.Max 

3.58 

3.46 

2.58 

4.81 

4.52 

4.09 

D.  Min 

0.51 

0.37 

0.83 

0.23 

0.20 

1.17 

Redundancy 

0.35 

0.60 

0.94 

0.32 

0.34 

0.57 

In  analyzing  whether  significant  differences  in  diversity  indices  occur  between  samples.  Cairns 

(1967)  states  that "For  biologically  oriented  readers,  my  own  operational  definition  of  optimal 

is  the  ability  to  support  an  aquatic  community  in  a  pattern  which  does  not  vary  more  than  20 
percent  from  the  empirically  estimated  maximum  steady-state  diversity  possible  in  each 
particular  locale."  Newell  (1976b  and  Appendix  D)  interprets  this  to  mean  that  variations  of  up 
to  20%  of  maximum  observed  diversity  can  be  called  normal  and  healthy  but  deviations  over 
20%  are  called  unhealthy. 

The  highest  diversity  indices  found  for  the  pooled  data  at  Pop's  Place  and  Flesher  for  1971  and 
1972  were  compared  with  the  diversity  indices  at  the  two  stations  for  1975  (See  Table  4).  These 
comparisons  show  a  62.2%  deviation  at  Pop's  Place  and  27.6%  deviation  at  Flesher,  indicating  a 
signflcant  difference  in  bottom  fauna  populations,  particularly  at  Pop's  Place,  as  a  result  of  dam 
failure. 
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Table  5,    Diversity  indices  for  each  one-square-foot  sample  collected  at  Pop's  Place  and 
Flesher  during  1971, 1972  and  1975. 


Preatments  (Years 

) 

1971 

1972 

1975 

Total 

Pop's  Place 

2.11 

1.26 

0.44 

2.17 

1.41 

0.50 

2.47 

1.60 

0.68 

Sub-Total 

6.75 

4.27 

1.62 

12.64 

Flesher 

3.01 

2.75 

2.10 

3.31 

2.84 

2.12 

3.34 

2.97 

2.14 

Sub-Total 

9.66 

8.56 

6.36 

24.58 

Total 

16.41 

12.83 

7.98 

37.22 

Live  Caged  Fish 

Results  of  this  test  are  shown  in  Table  6.  More  detailed  data  are  given  in  Appendix  E. 

The  data  show  that  the  tailings  pollution  caused  mortality  in  caged  fish.  Excluding  those  trout 
which  escaped,  the  percent  mortality  which  occurred  in  each  cage  was  as  follows: 

Cage  #1  (Flesher  road)  7/9  =  78% 

Cage  #2  (Pop's  Place)  10/10  =  100% 

Cage  #3  (Below  Pass  Cr.)  7/10  =  70% 

Cage  #4  (Shoue  Gulch)  0/6  =  0% 

The  specific  cause  of  mortality  (suspended  sediment,  metals,  etc.)  was  not  determined. 
Fish  Populations 

The  electrofishing  done  on  July  1 1,  1975  at  the  Flesher  station  produced  27  cutthroat  trout 
averaging  4.9  inches  long  and  22  brook  trout  averaging  5.0  inches  long.  Thirty-eight  (38)  slimy 
sculpin  between  1.5-4.6  inches  in  length  were  also  captured  in  the  900-foot  section.  The  data 
show  that  the  dam  failure  did  not  completely  eliminate  the  existing  fish  populations. 
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The  Pop's  Place  station  was  similarly  sampled  on  July  18,  1975.  Seven  cutthroat  trout  averaging 
6.3  inches  long  and  54  brook  trout  averaging  4.8  inches  long  were  captured  in  a  400-foot  section, 
again  showing  there  was  not  a  complete  kill  of  trout.  No  sculpin  were  observed  in  the  section. 
However,  very  few  sculpin  were  found  at  this  location  in  sampling  prior  to  dam  failure  (Spence 
1975,  p.  A- 130). 

The  trout  population  estimate  made  in  September,  1975  at  the  Flesher  station  showed  that, 
compared  to  1973,  there  was  a  total  reduction  of  83%  for  all  sizes  of  cutthroat  trout  and  77%  for 
brook  trout  after  dam  failure  (Table  7).  Most  of  the  reduction  in  cutthroat  occurred  in  the  smaller 
size  groups  (1 .5-4.9  inches).  There  was  also  a  reduction  in  larger  sizes  of  cutthroat.  Confidence 
limits  are  at  the  80%  probability  level  for  both  the  1973  and  1975  estimates.  The  data  indicate 
that  cutthroat  were  either  unsuccessful  in  spawning  during  the  spring  of  1 975  or  there  was  a  large 
mortality  of  eggs  and/or  fry  in  gravels  after  spawning  took  place.  There  were  insufficient 
recaptures  of  marked  brook  trout  in  1975  to  estimate  their  numbers  by  separate  age  groups.  The 
reduction  in  total  numbers  was  statistically  significant  at  the  80%  probability  level  for  both 
cutthroat  and  brook  trout. 

Stream  Sediment  and  Tailings  Analyses 

The  data  presented  show  what  metals  were  present  in  the  mine  tailings  behind  the  dam  and  the 
principal  metals  found  in  sediments  in  the  Blackfoot  River  before  and  after  dam  failure. 

Results  of  analyses  of  the  sediment  sample  collected  above  Shoue  Gulch  in  1975  are  given  in 
Appendix  F.  The  analyses  show  that  only  small  amounts  of  each  metal  were  carried  in 
dissolved  form  (Table  I)  but  high  concentrations  were  carried  in  suspended  form  (Table  IV). 
Some  of  the  water  quality  analyses  that  reported  dissolved  fractions  showed  the  same  results,  i.e., 
only  small  amounts  of  metals  were  dissolved  in  runoff  waters  (See  Appendix  B). 
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Table  6.    Test  Results  of  Live-caged  Fish. 


Date  Checked 

Time 

Alive 

Dead 

Comments 

Cage  Number  1  -  Blackfoot  River  at  Flesher  Road,  1 1  cutthroat 

7/9/75 

1515 

11 

- 

Cage  installed 

7/10/75 

1115 

9 

1 

1  fish  escaped  through  hole 

7/1 1/75 

1300 

3 

6 

Dead  fish  decomposing 

7/12/75 

1200 

•^ 
J 

0 

Alive  fish  active 

7/13/75 

1530 

2 

0 

1  fish  escaped.  Cage  Removed 

Cage  Number  2  -  Blackfoot  River  at  Pop's  Place,  10  cutthroat 

7/9/75 

1700 

10 

- 

Cage  installed 

7/10/75 

1330 

10 

- 

All  fish  very  active 

7/11/75 

1330 

5 

5 

Dead  fish  decomposing,  1  live  fish 
stressed 

7/12/75 

1215 

1 

4 

Very  little  decomposition  yet 

7/13/75 

1550 

0 

1 

Cage  removed 

Cage  Number  3  -  Blackfoot  River  Ponds  below  Pass  Creek,  1 0  cutthroat                       || 

7/9/75 

1750 

10 

- 

Cage  installed 

7/10/75 

1410 

9 

1 

3  live  fish  distressed 

7/11/75 

1345 

5 

4 

Dead  fish  badly  decomposed 

7/12/75 

1230 

3 

2 

3  live  fish  distressed 

7/13/75 

1610 

3 

0 

Cage  removed 

■ 
Cage  Number  4  -  Shoue  Gulch  (Control)  10  cutthroat 

7/9/75 

1900 

10 

- 

Cage  installed 

7/10/75 

1530 

6 

0 

4  fish  escaped  through  hole 

7/11/75 

1400 

6 

0 

All  fish  very  active 

7/12/75 

1340 

6 

0 

All  fish  very  active 

7/13/75 

1635 

6 

L    ...   _  _  ,„..._  ,  .     „        J 

0 

All  fish  very  active.  Cage  removed 
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Table  7.  Trout  popularion  estimates  at  Flesher  station  before  and  after  tailings  dam 
failure.  Confidence  limits  are  at  the  80%  probability  level. 


1  Cutthroat  Trout 

Before  failure  (1973)  -  Section  length  =  2,455  Feet 

Length  (inches) 

Number  Estimate 

Weight  Estimate,  lbs 

1.5-4.9 

380  ±  98 

6 

5.0-10.9 

58  ±16 

6 

Total 

438  ±  99  (23%) 
(399-537) 

12  ±2  (17%) 

Total/1000  ft. 

178 

4.89 



After  failure  (1975)  -  Section  length  =  2,455  Feet 

Length  (inches) 

Number  Estimate 

Weight  Estimate,  ibs 

1.5-4.9 

44+15 

1  ±0 

5.0-8.9 

31±    8 

3±1 

1  Total 

75  ±17  (23%) 
(58-92) 

4  ±  1  (25%) 

Total/ 1000  ft. 

31 

1.6 

Percent  Reduction  -  Numbers 

1.5-   4.9         =          88%     (100- 44/380  X  100) 
5.0-10.9         =          47%     (100-31/58x100) 
Total                           =          83%     (100-75/438x100) 
-  Weight 
1.5-4.9          =          83%     (100-1/6x100) 
5.0-10.9         =          50%     (100-3/6x100) 
Total                           =          67%     (100-1.6/4.9x100) 

Brook  Trout 

Before  failure  (1973)  -  Section  length  =  2,455  Feet 

Length  (inches) 

Number  Estimate 

Weight  Estimate,  lbs 

2.0-4.9 

231  ±83 

3±1 

5.0-9.1 

35  ±   9 

3±1 

Total 

266  ±  84  (32%) 
(182-350) 

6  ±  2  (33%) 

Total/1000  feet 

108 

2.44 

After  failure  (1975)  -  Section  length  =  2,455  Feet 

Length  (inches) 

Number  Estimated 

Weight  Estimate,  lbs 

2.0-  10.9* 

60  ±19  (32%) 

6  ±  2  (33%) 

Total/1000  feet 

24 

2.44 

•Length  groups  combined  due  to  insufTicienl  recaptures  in  lower  age  group  for  separa 

te  estimate. 

Percent  Reduction  -  Ni 

unbers 

2.0-10.9         =          77 

%     (100-60/266x101 

5) 

-  Weight 
None 
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Table  8  compares  the  metal  content  of  sediment  samples  collected  in  the  Blackfoot  River  before 
(1973)  and  after  (1975)  dam  failure.  Except  for  Cd,  higher  concentrations  of  metals  occurred  in 
the  1975  sediment  sample  than  occurred  in  the  1973  sample.  The  1975  sample  was  not  collected 
at  the  same  site  as  the  1973  sample  and  diis  may  account  for  some  of  the  variation.  For  purposes 
of  comparing  the  two  samples,  only  the  Tyler  Sieve  (mesh)  U.S.  Standard  No.  (-100  )  fraction  is 
shown  in  Table  8. 


Table  8. 


Concentration  of  metals  in  sediment  collected  at  Pop's  Place  in  1973  and  below 
Shoue  Gulch  in  1975  (-100  fraction). 


Metal  and  Concentration  (ug/gram) 

Cd 

Cu 

Ni 

Pb 

Zn 

Fe 

1973' 

282.5 

700 

50 

400 

4,080 

36,600 

1975^ 

29.0 

952 

75 

976 

4.836 

64.800 

Analyses  of  the  two  tailings  samples  collected  by  the  Anaconda  Company  gave  the  results  shown 
in  Appendix  G. 


DISCUSSION 


Water  quality  and  biological  sampling  showed  that  the  Mike  Horse  Dam  failure  adversely 
effected  fish  and  bottom  fauna  populations  in  the  upper  Blackfoot  River,  although  it  was  not 
specifically  determined  how  these  effects  occurred. 

A  possible  cause  for  mortality  of  smaller  cutthroat  trout  is  sediment  deposition  during  the 
cutthroat  spawning  and  rearing  period  which  prevented  egg  and  fiy  development  and, 
consequently,  resulted  in  reduced  numbers  of  young-of-the-year  trout.  Some  other  mechanism, 
such  as  high  concentrations  of  suspended  sediment,  may  have  been  responsible  for  reduction  in 
larger  ti-out  of  both  species  as  well  as  for  young-of-the-year  brook  trout  from  the  1974  fall 
spawning  season.  Suspended  sediment  can  cause  physical  damage  to  the  fish,  but  some  literattire 
indicates  that  large  quantities  of  sediment  are  needed  to  cause  direct  fish  mortalities  (Cordone 
and  Kelly  1961).  Suspended  sediment  samples  were  not  collected  in  1975  but  turbidity  readings 
were  made.  The  highest  ttirbidity  recorded  during  the  period  was  5200  JTU  on  June  25  in 


See  Spence  (1975),  Appendix  D,  p.  A75,  Field  No.  8  and  Lab  No.  8. 
See  Appendix  E,  Table  IV  (-100  fraction)  in  this  report. 
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Beartrap  Creek  immediately  below  the  dam  On  ti, 

7.5  miles  downstream  was  82  JTU.  No  turbidk^  TjT  '^^' "?'  '^^''^'^  ''  ^^  ^'^^^er  station 
beaver  ponds  below  Pass  Creek  apparent  eS^dTut'T^'u''  ^^^'^  ^''''  °"  ^^'  date.  Z' 
water  from  tributary  streams  diluted  the  sed  ' It  "^"^^  '"'P""'^^'^  "^^^^rial  and  clea^^ 

une  23,  turbidity  at  Pop's  Place  w^  2  0  JT^l:^^^^^^^     '^^^^  ^^  ^°  statio"  ot 
to  dam  failure  was  5.2  JTU  (Spence  1 975)  "^  "^^'^^  ^^'^^^^^d  ^^  Flesher  prior 

stress  caused  by  handling  in  Jdhbn  to  ^^^^^^^^^        '^^^  7 "^'^  '^^"^d  have  been  partly  due  to 
-  not  likely  since  the  control  fish  in  Shot  GulchIT  ''"^'^,^°"^"--  P-sent.  However  ^• 
none  of  them  suffered  mortality.  "^  ""'^"^'"^  ^^  ^^^  handling  procedure  aM 

Bottom  fauna  were  noticeablv  decrea^eH  »ft«,  a      r -, 

we.  „„k=d  differences  in  n™  e'^    „tL  ™  ^^^  ''  "' '""  ^""■^  ^^P'^^'  ^ere 

m.o  a  n,„re  available  f„™.  If  subs,2?^I„"  J,"P°^='' '"  ""^S"'  *=^  "^^  oxidize 
sulfate  wll  make  U,e  SO,  ion  more  so  lubrtoTalr  Suftf  "f  "'"""■  '""'"''  '""<'^''™  '° 
"h.eh  w,ll  lower  the  pH,  which  will  allow  pTe^ul^H'  '?''  r"  ™"  """""  =""^'  "cid 
causing  stress  to  the  more  sensitive  aqttatic  bbtl  ^L  .      ""^^ '°  «" '""'  »"«»"• 

more  or  less  neutral  in  pH,  their  presenTe  „  rh?,  ?         ?  *""«''  *=  '^'^'""i  flings  were 
condition  of  the  river.  '^  '  '"  *'  ='>'''="■  '=<"'M  ^I'er  the  future  chemical^iologTcal 

some  newspaper  articles  about  the  dam  failure  are  presented  m  Appendix  H 
Appendix  ,  contains  some  photographs  taken  before  and  after  dam  failure 

Appenai,.con.,„smapsshowi„gwater,uali.samplings.tesa„dlocatio„sof.shhvecages. 
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APPENDIX  A 


^HAHNOH        £>/Vef2.3lTy        lAJDETXGTS 


;   X)HAx  =   lo^^s) 


RD    = 


DnAX    -    D 
DHAX  -  DMIM 


EV     - 


r^DMAX  =      b/l^  S 


B5>     ^     ^A^Cti) 


SR,     =      O  -    EQ 


From:    Newell,  R.  L.   1976.  Yellowstone  River  Study.  Final  Report.  Mont.  Dept.  Fish  and 
Game  and  Intake  Water  Co.  97  pp.  +  appendices. 


A-1 


.«i^ 


e«.iu.ouiij    i5ivERs\Tv   /Nbex£:5 


DMA/    -   Dhlhi 


^     '^     C>/DnAX 


ep   = 


i>/{|lo^(Nl)} 


SR-    -     D    -    ETQ 


A-2 


NOTArriosI 


1 


I>nAX    -     MAXmuh    D/VER-SiTV 
E(?  =    rQW\7ASlLiTV 

se  -  spEcics   /2icHNe-ss 


A-3 


TATE  HEALTH  OEPT. 


STATE 
LAT.-LONG. 
STATION  CODE 
^Mi    SAMPLED 
^^  SAMPLED 
THOO  SAMPLED 
A'^PLE  SOURCE 
WATER  USE 
AOUlFERfSi 
SAMPLED  BY 


MONTANA 

-^7  143N  il22U5^, 


APPENDIX  B 

*^ATER  QUALITY  BUREAU 


06-23-75 
1030 

GRAB 

STREAM 

IJNUSEO 


USPS 


SAA<PHNG  SITE; 


'^A^D.c:         COUNTY 
SAMPLE  LOCATION 

ORAlhAGE    fcASiN 

ALTITUDE  OF  .^.^^^"^ThOD 

-.P.E  OE°P^^^-EL^o\^--  - 


^^HENA,  HONT/>NA   596CI 


LEWIS+CLARK 
i^N   6K  27EC0 
75WICC2 
76F 


ALCIUM 
VESIUM 
SODIUM 
ASSIUM 
IRON 
•ANESE 
MINUM 
3CGEN 


iCA) 
(KG) 
INA) 

(fE} 
(MNi 
(AL) 


eEARTRAP  CREEK  BELQw  Mr.rp 

"tLUh  MIKE  HORSE  CAM 


^<^/L  f^Eg/L 


TOTAL    CATIONS 


0.0 


0 
AS 
AS 
AS 


-'^IC.TR    (MG/L 

-PER,TR    IMQ/L 

-EAO,TR    ()MG/L 

*'^£S£,TR((»G/L 
^TpTAL    (MG/L    AS    PHI 
R'TQT/L(MG/L    As    Cu 


)  I 
AS) 

CU) 
P3) 


T  I  C 


AS  MN) 
AS  P8) 


N  A  L 
.066 
I.I 
16. 
S3. 
16. 
l.I 
9.0 


eiCAR60NArc{HCG3) 

CARBONATE  (CQ31 

CHLORIDE 

SULFATE 

FLUORIDE 

NITRATE  (NQ3 

^C3+^■02  (TOT 


HG/L 


«ec/L 


(CD 

(SD4) 

iF) 

AS  N) 
AS  NJ 


PH0SPHAT£(P04  AS  P) 


TCTAL  ANIONS 


c.  00c 


P  A  R  A  M  E 
If<ON,TR 
^INC,TR 
•-AOMIUM,  TR 
ARSENIC, TOT 
l^ON,  TOTAL 
CADMIUM, TOT 


'  '<-'•  '  •"G/L-MNJ 


T  £  R  s 

(MG/L  AS 

(MG/L  AS 

(HG/L  AS  .., 
(NG/L  AS  AS) 
(MG/L  AS  F^) 
(HG/L  AS  CDi 


FE) 
Z\) 
CDJ 


110. 

.05 

•  ca? 
12J, 

.0  5 
9^. 


""..ur  Tu.eio.o«.v  cc.o«.  T„,CK 


n    n,    „.    _       SAMPLER        -pt  T    '    "    ------    -    _       RECOVERABLE 


0    07-09-75       COwinJco'^'^^  ^^ANOL ING    1  I  in 

-N^B.LANCE^--r    -^,2-3/75;%--         ^--ST 

'-'      °-^      0.0      0^0    33S    |3°:3 
A-4 


M|         LA6      Kwbb" 

FUND    C650 
^;^3      C03      N03 

^•^    33.3       CO 


xTE    HEALTH    DEPT 


WATEK    CUALITY    BUREAU 


STATE" 

LAT.-LCNG. 

l^^DN    CODE 

A^^SAMPLED 

iKt    SAMPLED 

HJD    SAMPLED 

MPLE    SGLFCc 

WATER    USE 

AQUIF£R(S) 

SAMPLED    3Y 


"  MONTANA 
47    140K 

06-25-75 
1300 

STREAM 
UNUSED 


HELENA,  MCNTAKA   59601 


1122;;  7W 


WQ6H 


COUNTY 

SAKPLc  LOCATION 

ANALYSIS  NUMBER 

DRAINAGE  BASIN 

WATER  FLOW  KATE 

FLCW  MEASUREMENT  METhCD 

ALTITUDE  OF  LAND  SURFACE 

TOTAL  WELL  DEPTH  BELOW  LS 

SWL  A50Vt(+)  OR  BELOW  LS 

SAMPLE  DEPTH  BELOW  SURFACE 


LEWIS+CLARK 
15N   dw  28 
75W1034 
76F 

15.00CFS(E) 
NOT  MEASURED 


SA^FLIKG  SITE: 


iLClUK 
SESIUd 
•>ODIUM 
SSIUM 
IRCN 
ANESE 
MINUM 
^.QGE,\ 


(CA) 
( MG ) 
(NA) 
(K) 
IFE) 
(^Ni 
(ALJ 
(h+J 


MG/L 


JUST  EELCW  MKE-HORSE  TAILINGS  POND  6^H^T^^/»  csiea^^ 


.10 

.C3 


TUT;!L  CATIONS 


LA3uRAT0RY  PH 

:)  WA7F;i  TEPFcPATUKf  (C) 

i^Hp  SCLIOS  CALCULATED 

<^F-:0CT1VITY-UMHCS-2  5C 


MEQ/L 


0.0C5 

0.  J03 


CO  3  8 

5.5 
171. 


BICARB0NATE{HCC3) 

CARBONATE     (003) 

CHLORIDE 

SULFATE 

FLUOkIOE 

NITRATE     (NG3 

NG3  +  NL'2     (TGT 

FhGSPHATE(PCA 


MG/L 


(CLJ 

(S04J 

(F) 

AS  N) 
AS  N) 
AS    PJ 


TOTAL    HARDNESS    AS 

TOTAL    ALKALINITY    AS 

LA6    TURBIDITY 

SODIUM    ADSLKPTILi, 


1tM,TCT,SU3P 
IU^',JISS(i^G/L 
:AD  DISS(VG/L 
f'PER.TR  (NG/L 
ANESc,TR(M3/L 
I.=^Civ,TR  (y.G/L 
lUM,  TR  (NG/L 
ilNC.TR  (^G/L 
-EAD.TR  (MG/L 
:NIC,TR     (MG/L 


^    L)    i    T     I    u    N 
{«G/L)     104dG. 


A    L 


AS 
AS 
AS 
AS 
4S 
AS 

;s 

AS 
AS 


CD) 
PS) 
CU) 
KN) 
F£) 
Co) 

Pb) 
AS) 


.003 
<    .  J5 

2,6 

120. 

150. 

.17 

54. 

35. 

.17 


PARA 
ARSENIC 
COPPER 
ZINC 
COPPER, 
MANGANE 
IRON,    T 
CAJMIUM 
ZINC,     T 
LEAD,    T 
ARSENIC 


METERS 
»DISS(MG/L    A3    AS) 
tDISS(MG/L    AS    CU) 
»DISS(i-iG/L    AS     ZN) 
TQTAL(M&/L    AS    CU) 
SE,    TOT    (MG/L-MN) 
CTAL    (HG/L    AS    FE ) 
»TOT     (MG/L    AS    CD) 
DTAL     (rtG/L    AS    ZN) 
GTAL     (MG/L     AS    PB) 
tTOT    (MG/L    AS    AS) 


MEC/L 


TOTAL  ANIONS 


0.000 


CAC03 
CACG3 
( JTU) 

RATIO 


520C. 


<  .01 
.CI 
6.6 
120. 
72C. 
.^7 
70. 
J5. 
1.9 


S=  MKc-hCF.SE  MINE 


SURVEILL.  VERY  ToKdl D-METALLI C 


CRAY  COLOR 


'^I'nOt'^S^^^^^^^^^  o.p  LITER 


mt^'thSir-^^^^n^--^  '^^  '-^^j^ 


^'PDi 


NG 


NA 


CL   SGA   HCO: 


^-0   0.0   0.0   0.0  33.3  ^J.3 
A-5 


B       WCRH 
650 
C03       NL13 


»-.0    3  3.3 


l/  •  0 


STATE  HEALTH  OEPT. 


WATER  QUALITY  BUREAU 


STATE 
LAT.-LCNG. 
STATION  CODE 
DATE  SAKFLED 
TIME  SAMPLED 
METHOD  SAMPLED 
SAMPLE  SOURCE 
WATER  USE 
AQUIFER{S) 
SAMPLED  BY 


MONTANA 
47  22 9N 

06-23-75 

1320 

GRAB 

STREAM 

UNUSED 

MF+G 


HELENA,  MONTANA   59 


1122453W 


COUNTY 

SAMPLE  LOCATION 

ANALYSIS  NUMBER 

DRAINAGE  BASIN 

WATER  FLOW  RATE 

FLOW  MEASUREMENT  METHOD 

ALTITUDE  OF  LAND  SURFACE 

TOTAL  KELL  DEPTH  BELOW  LS 

SWL  ABOVE!*)  OR  BELuW  LS 

SAMPLE  DEPTH  BELOW  SURFACp 


LEWIS+CLARK 
15N   6H  19CA 
75H1001 
76F 

NOT  MEASURED 


SAMPLING  SITE:  BLACKFOOT  RIVEP 


ABOVE  SHOUE  GULCH 


CALCIUM 

MAGNESIUM 

SODIUM 

POTASSIUM 

IRCN 

MANGANESE 

ALUMINUM 

HYDROGEN 


(CA) 
IMG) 
(NA) 
(K) 
(FE) 
(fN) 
(AL) 
(h*J 


MG/L 


<  .01 
.42 

0.00 


MEC/L 


TOTAL  CATIONS 


LABORATORY  PH 

FIELD  WATER  TEMPERATURE  (C) 

^/"OLVED  SOLIDS  CALCULATED 

LAB  CONOL'CTIVITY-UMHCS-25C 


0.015 
0.000 
0.015 
7,58 


6ICARE0NATE(HC03J 

CARBONATE    (C03J 

CHLORIDE 

SULFATE 

FLUORIDE 

NITRATE     (N03 

NC3+Na2     <TOT 

fHCSPHATc(P04 


(CD 

(SO^) 

(F) 

AS  N) 
AS  N) 
AS  P) 


"iG/L 
75. 

0. 

85. 


250. 


SEDIMENT, TCT, SUSP 

CADMIUM, DISS(MG/L 

LEAD  OISS(MG/L 

ARSENIC, TR  (NG/L 

COPPER, TR  (MG/L 

LEAD.TR    (MG/L 

MANGANESE, TR (MG/L 

LEAD,     TOTAL     (MG/L 

COPPER, TOTAL(MG/L 

ZINC,  TOTAL  (MG/L 


0  D  I  T 
(MG/L J 
AS  CD) 
PS) 
AS) 
CU) 

Pfi) 

MN) 
PB) 
CU) 
2N) 


A  L 


AS 
AS 

AS 
AS 
AS 
AS 
AS 
AS 


I  C  N 
2348. 

.005 
<  .5 
.025 
.42 
4.2 
19. 
4.2 

.42 
3.8 


TOTAL  ANIONS 

TOTAL  HARDNESS  AS  CACj3 

TOTAL  ALKALINITY  AS  CAC03 

LAB  TU.=IB10IIY  (JTU) 

SODIUM  ADSORPTION  RATIO 

PARAMETERS 
ARSENIC, DISS(KG/L  AS  AS) 
COPPER, OISS(MG/L  AS  CU) 
ZINC,DISS(MG/L  AS  2N) 
IRON,TR  (MG/L  AS  F£ ) 
ZINCTR  (MG/L  AS  ZN ) 
CADMIUM,  TR  (MG/L  AS  CD) 
ARSENIC, TCT  (MG/L  AS  AS) 
IRON,  TOTAL  (MG/L  AS  FE) 
CADMIUM, TOT  (M.G/L  AS  CD) 
MANGANESE,  TOT  (MG/L-MN) 


MEC/L 
1.2 

0.0 

1.7 


2.y. 


60 
19u, 


.C05 
<  .01 

.76 
25. 
3.b 

.C2 

.028 
25. 

.02 
22. 


i 
1 


REMARKS: 

EXPLANATI 
ALL  CONST 
(M»=  MEAS 

SAMPLE  NO 
COMPLETED 
STND  DEV. 
SEGMENT 


EXTREMELY  TURBID, GRAY  COLOR,  THICK 


MIKE  HORSE  CAM  FAILURE 
APPEARANCE,  HIGH  FLOW 

nue'sVs'irs's'ul'^^^^^^^^^^  PER  LITER   ' 

UPED(R,-REPORTED  (  E  )iES^  MATeTm^MeYe  rI'^rIt'J^Il '''  '^''^'^^'^^^^^^ 


07  1^  7-  ^t*^^^^^       LES     HA^OLING  3210 

?CN  bI.AN'-p''''o''^''  '"■'''    C^'^IS/TS   PROGRAM 
ICN  BALANCE   9.99      CA    MG    NA     K 

"''^^^  0.0   CO   0.0   0.0 


RECOVERABLE 


ANALYST  LAB  LAB  WCiBH 
SYS  75  FUND  0650  i 
CL  SO-V  HC03  C03  N02 
0.0  59.6  40.4   CO   O.d 


A-6 


E    HEALTH    JEPT. 


WATER    QUALITY    BURfcAU 


HELENA,    MONTANA       59601 


ST>T6 

LAT.-LCNG. 

STATION    CODE 

piTE    SAMPLED 

riME    SA^'PLEU 

MOD    SAfFLED 

j)l.KPLE"3CL'T^CE" 

WATER    USh 

AWUIFtP(SJ 

"SAMPLED    dY 


MONTANA 


07-01-75 

1615 

GRA3 

STREAM 

UNUSED 

N03H 


SANFlING    ;iITE:     BLACKPGGT    K    AEGVE 


COUNTY 
SAMPLE    LOCATION 
ANALYSIS    NUMBcR 
DRAINAGE    EASIN 
WATER    FLOW    RATE 
FLCW    MEASUREMENT    MtThCO 
ALTITUDE    OF    LAND    SURFACE 
TOTAL    WtLL    DEPTH   BELOW    LS 
SWL    ADOV£(+)    OR    BELOW    LS 
SAMPLE    DEPTH    BELOW    SURFACE 
(sHoue) 
SHAVE    GULCH 


LEWIS4CLARK 
14N       8W 
75WlCa9 
76F 

5.       CFS(t) 
NOT    MEASURED 


vALCIUi-l 

JNESIUM 

SODIUM 

ASSIUH 

"  IktN" 

.iGAfJESE 

tMINUM 

rCSCGEN 


MG/L 


(CA) 
(V5) 
(NAJ 
(K) 
(FE) 
(MNi 
(AL) 
(H+J 


MEC/L 


J. 5 
1.4 

3.00 


TCTAL    CATIONS 


LABORATORY  PH 
•!U_kATEF  TEvpEriATURE  (C) 
ISOLVED  5CLIC5  CALCULATED 
'B  CCNCUCTIVITY-UMHC5-25C 


•^  A 

55NIC,CISS(KG/L 
CPPER^^lSSfNG/L 
'nKCDISSCVG/L 
/?PER,TCT/iL(MG/L 
VJiiA^ESE,  TGT  ( .l-: 
JN,  TOTAL  (^'G/L 
TOTAL  (»'G/L 
pIUM.TOT  (^G/L 
{D»  TOTAL  (MG/L 
fcNICTOT    (KG/L 


0  0  I  T 
AS  AS  ) 
CUJ 
2N) 
CUJ 
/L-MNJ 
AS  F£} 
ZN) 
CD) 
P3J 
AS) 


AS 
A5 
AS 


AS 
AS 
AS" 
AS 


0.163 
0.051 

O.OOG 

0.239 

7.32 


BICAKoONATE(HCG3) 

CARBONATE  ( CQ3 ) 

CHLORIDE   (CD 

SULFATE  (S04) 

FLUORIDE    (F) 

NITRATE  (N03  AS  N) 

NC3+Nu2  (TOT  AS  N) 

PHOSPHATE (P04  AS  P) 


MG/L 


HE(J/L 


TOTAL    ANIONS 


COCO 


255. 


TOTAL  HARDNESS  AS 

TOTAL  ALKALINITY  AS 

LAB  TURBIDITY 

SODIUM  ADSORPTION 


I  C 


N  A  L 

.013 

.05 

1.9 

4.7 

la. 

58. 
5.8 
.021 
.27 
.29 


P  A  R  A  M 
CADMIUM, D 
LEAD  D 
COPPER, 
MANGANESE 
IKON, 
ZINC, 
CADMIUM, 
LEAD, 
ARSENIC, 


E  T  E  R 

ISS(MG/L 

ISS(MG/L 

TR  (MG/L 

,TR(MG/L 

TR  (MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 


TR 
TR 
TR 
TR 


S 

AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 


CAC03 
CAC03 
(  JTU) 
RATIO 


CO) 
P6) 
CU) 
MN) 
FE) 
ZN) 
CD) 
PB) 
AS) 


15C. 


.008 
.23 
3.1 
13. 
27. 
4.9 
.C19 
.^5 
.  16 


N:    M.IKE    FOkSt    CAM    FAILUFE 


WATER    GREY    C    TURBID 


In  AT  I 
iCNST 

^E  NO 
^ETcj 
^EV. 

:iVT 


CN 


IT.  c^T-'-r'^^'-'-^^^*'^^'^    ^^'^    LITER       MtU/L=MLLIEQUIVILhNTS    PFP    i-ir-. 


C6-C4-75 


SAMPLER       MKB  HANDHNi,3210  ANALYST       K^V  i  a^~      '  ^uS 

^^'^^^  0.0      0.0      3.0      0.0    - 


:3.3    33.3 


HC03      C03 
J.O    -3.3 


\J3 
U.O 


A-7 


STATE    HEALTH   OEPT. 


STATc 
LAT.-LONG. 
STATICN   CODE 
CATE    SAMPLED 
TIME    SAMPLED 
METHOD    SAMPLED 
SAMPLE    SCUPCE 
WATER   LSE 
ACUIFER(S) 

SAMPLED  ay 


WATER  CUALITY  BUREAU 


MCNT4NA 
12-23-75 


HELENA,  HChTAHA       5St( 


GR48 

STREAM  __  __ 

RECREATIONAL 

WQBh 


SAMPLING  SITE: 


1122212^  ~"  ■  ^  CGIMY 

^^**  SAhPLE  LOCATION 

ANALYSIS  NUHEER 

DRAINAGE  BAilh 

WATER  FLOW  RATE 

FLCW  MEASUREMENT  METhOO 

^'rnilP'^^  ^^    '■A'^O  SURFilCE 

TOTAL  WELL  DEPTH  BELOW  LS 

SUL  A80VE(*)  OR  BELOW  LS 

SAMPLE  DEPTH  EELOW  SURFACE 

8LACKF0OT    R,    /ecVE  ^/h.TeHuLCH 


LSmSKL/FK 
15N      6h    21CAC 
15W2452 
76F 

1-      CFS(f 
NCT    MEASURED 


CALCIUM 

MAGNESIUM 

SCDIUN 

POTASSIUM 

IFCN 

MANGANESE 

ALLMI^UH 


(CA) 
(MG) 
(NAJ 
(K) 
(FEJ 
CMNi 
CAL) 


^G/L 


<     .01 
.2't 


^EQ/L 


0.009 


TOTAL    CATIONS  0.009 


fiICAPaONATECHC03J 

CARBONATE    CC03J 

CHLORIDE 

SULFATE 

FLUORIDE 

NITRATE    (N03 

^C3+NC2     (TOT 

PHCSPHATE(P04 


(CD 

(S04) 

if  I 

AS    NJ 

AS    NI 

AS    PJ 


MG/L 
73. 

0. 

1C5. 


MEC/L 
1.20c 
0.0 

2.18^ 


FIFin    L^Tcr,    .    LAaORATCRY    PH 

FIELD    WATER    TEHPE^^muRE    (C) 

DISSOLVED   SCLICS    C^CULATEO 

LAB    CCNOUCTIVIlY-LiHCwSC 


TCTAL    ANIONS 


ARSENIC. 01SS(MG/L 
CCPFER,DISS(MG/L 

ZI^c,DIss{^G/L 

COPPER, TGTAL(MG/L 
ZINC,  TOTAL  (NG/L 
LeAO,  TOTAL  (NG/L 
IRCN,  TOTAL  (A'G/L 

CACMIU^,T0T  (MS/L  AS  COi 
ARSENIC, TOT  (A^G/L  A^  AS 


D  C  I  T 
AS  AS) 
CU) 
2NJ 
CU) 
ZN) 
P8J 
FE) 


I 


AS 
AS 

AS 
AS 

AS 
AS 


7.70 

0.5 

343. 

C  N  A  L 

<  .001 

<  .01 
1.6 

.01 
1.9 
0.G5 

-12 

.24 

.005 
0.001 


3.38 


TOTAL  HARDNESS    AS 

TOTAL  ALKALINITY  AS 

LAB  TUKBICITY 

SODIUM  ADSORPTION 


CACC3 
CAC03 

(jruj 

RATIO 


6C 


1 


PAR 
CAOMIU 
LEA 
CCPP 
21 
L£ 
IR 
MANGAN 
CADMIU 
ARSEN 


A  M  E 

M»OISS 

G  DISS 

ER,TR 

NC,TR 

AD,TR 

CN.TR 

ESE.TR 

r*t   TR 

IC,TH 


T  t  f 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 


S 

AS  CDJ 
AS  P8J 
AS  CUJ 
AS  2N) 
AS  PB) 
AS  FE) 
AS  MN) 
AS  CD) 
AS  AS) 


.003 
<  .05 

<  o.ci 

1.9 

<  0.05 
.C8 
.24 

.005 
.001 


..  I 


><E««KS:    «IK£-HC.S=     ►CNIIORIhC 


•----»___       "   "    r.cicHi     fR-rOTAL    RECOVERAE 


SAf-PLE  NO 
COMPLETED 
STND  CEV. 
SEGMENT 


f^POES  n  \       no      ^^  *^         ^L       SC4      hCC3 

0-0      CO      0.0      0.0      o.c    64.6    35.4 


LITER 

LSFENCED' 
LE 


»ceh1 


AB  K( 
0650 
CC3  NC3 
O.C  CO 
75W2452 


A-8 


5TAT£    HEALTH   DePT.     ~ 

TiV     ?o*^^    -MONTANA 
LAT.-LCNG.       47    229N 
STATICN   CODE 
Q^TL  SA?iFL£0 
TIK6    SAMPLED 
fifHOD    SAMPLED      ulkth 
.4AJiit-£_^0UACe      STREAM 
fe        UATER    USE      UNUSED 
AOUIFER(S) 


WATER    QUALITY    BUREAu 


HELENA,    MONTANA     19601 


112 222  IK 

05-13-76 
1330 

DEPTH   COMPOSITE 


I -    -    COll/tTt_ 

SAMPLE    LCCATICN   ' 
ANALYSIS    NUMEEK 
I^'^AINAGE    BASIN 
WATEk    FLOW    Rite 

"TotIi     u?^  C;-L*-NC   SURFACE 
S^.^PLE    DLPt'h    OELC.'L'r^k'e' 


-JUDUtiJASli^ 

15N      6k    21C4e 
76W0776 

^fl76F 

1^.0    CFS(EJ 
FLOAT   +    TIME 


"-C.KO  sue:    B..CK.OCT  «,««  «ova   sh.v/oouh 


CALCIUM  (  CA) 
•JCNgSI.UJ-  (V(;) 
^  SCDIU^-  U,Ai 
j!TiSSIUM  (KJ 
rBON_(F£) 
iliGANESt  (KN) 
ILUMINUM    (ALJ 


MG/L 


.10 

.4^ 


f'EO/L 


0.0C5 
0.016 


TCTAL    CATIONS 


&ICAR&GNAT£(HCO^) 

CAkSCNATg  (Cci) 

CHLCPIDE 

SULFATE 

FLUDRIpE 

MTRATE  (NOii 

NC3+N02  (TCT 

PhCSPHATECPC^ 


(CD 

{SO<r) 

AS  N) 
AS  N) 

AS  Pi 


MG/L 
62. 
0. 

42.0 


MEC/L 
1.C16 

-  0-.Q__- 

0.87^ 


C.021 

7.6^ 
6.5 

185.5 


A_ 


»CI^ENT,TCT,SUSV 

•0PPEP,OfSS(^'C./L 
^iNC,DIS£(MG/L 


*'b/L)      10.5 
AS  CUJ       .52 
AS  ZN,      1./ 


TOTAL  AMCNS 

TCTAL  ilLKALlMTY  AS  C^C03 

^nnT."-.^  TL^^.5IDJTY_UTU] 
SOOIUM  ADSORPTION  RATiC 


i.esi 


P    A    f^.    A    M    t  TL£.f    s 
CADMIU^-,DISS(MG/L    AS 
LEAD    LiSS{MG/L    A^ 


C0> 

Pe) 


M 


>fcAS 
J^   NC 


HIGHER    RUNCFF 


IITER 


HAD  OCCUR EO  A8CUT 


*^AT£R  R£LATIVtLV  CLEAR 


10 


7-    8-76 
I  ON    CALANCt 
MPDES 


°»0       O.J      0.0      CO 
A-9 


TKcTCTAL 


LITER 

SuSP=SUSP£NtJ£D" 
'^ECCVERAaLE 


ANALYST 
SYS     75 
Cl^     SLH 
3.J    ^6.3 


^l:*         LAB       »,ceh" 
FUND    1530 

>iCQ3_  CD3__NC3l 
5J.7      0.0       Co" 

76W0776 


■>yiTC    HEALTH    DEPr. 


WATEK    0J4LITY    BUREAU 


HcLEl.NA,    MONTANA       596CI 


LAT.- 

ST;MI0\ 

r^tTF    SA 

TI^.E    SA 
•-i'TmOD    5/* 

bV'PLE    S 

vJATE 

AC'JIF 

SAKPL 


STATE 

LDNS. 
CODE 
MPLFD 
MPL5U 
MPLED 
OURCE 
R  USE 
EP  (S) 
El>    BY 


MO'-JT/LNi 

^7  2^ an 


11222    2U 


3  7-l(;-75 
1525 

GRAB 

STf.EAM 

^RECREATIONAL 

MFt-G 


COUNTY 

SAMPLE  LOCATION 

ANALYSIS  NUMBER 

L^AlN'Aoc  BASIN 

yCTfrR    FLOm    RATE 

FLOW    KEASJREl^.LNT    'lEThOD 

ALTITUDE    OF    LAND    SURFACE 

TOTAL    WELL    DEPTH    BElUW    LS 

SwL    AftOVEC^)    Ok    EELOW    LS 

SAKPLt     DEPTH    eFLD*^    SURFACE 


LEWIS+CLARK 
15N       6»i    21ABC 
75wU5^ 
76F 

A.i    CFS(M) 
GURLEV    METER 


SAMPLING    SITE:     SHOUE    GULCH    O.t    MI     AfCVF    MIKE     HC.-.SE 


HD 


:  •  L  c I UM 

-.r  ;vL->lu^ 

S  3DIU'-- 

-'■■  TASSIJ*', 

IRG-J 

•■LLMINU.'-' 


MG/L 


(CA) 
(MG) 
(NA) 
(K) 
<rEJ 
(  «<!vl  ) 
(AL) 


MEO/L 


<    .02 


«G/L 

MEC/L 

f^-ICA?.60NATc(HC03) 

51. 

CS-^G 

CAPSGNATE     (C3S) 

o.n 

CHLORIDL-        (CD 

SULFATE     <SC^» 

2.; 

G . :  i-2 

FLU3RIDC          IF) 

NI TRATE     (\C3    AS    N) 

NC3+N02     (TOT    AS    N) 

PHCSPHATc(PO<f    AS    PI 

1  :;• 


TOTAL    CATIONS 

LA33RAT0RY    PH 

;     ^ATFR    TEMPERATURE     (C) 

^LVED    SPLIJS    CALCULATEO 

CliKOUCTI  VITY-J><HuS-2  5C 


.11  ME  N'T,  TCT,  SUSP 

r'^rjM,DISS  (MG/L 

LEAD    DISS(MG/L 

I-^ONiTR    i^C/L 

ZINCTR     (^--.G/L 

J -HUM,     TR    {;iG/L 


DOIT 
(NG/L) 
CD) 
PH) 
FE  ) 
Z\) 
CDJ 


I 


AS 
AS 
AS 
AS 
AS 


0.0 

7. it? 
11.3 

Si3. 

0    NI    A    L 
0. 

<  .GDI 

<  .G5 
.02 

<  0.01 

<  0.001 


TGFAL     A>irj\S 

TOTAL    riAKGr-'ESS    AS    CALG3 

TOTAL    CLKALIVITY    AS    CACC3 

LAB  TURBIDITY  (JTU) 

SODIUM    ACSGftPTIOr.    ^ATIC 

PARAMETERS 

ARSErNlC,DISS(MG/L    AS  AS) 

CL;PPER,01SS{  1G/L     AS  CU) 

Z  IWCDI  SSI'^G/L    A5  l\) 

COPPER, TR     (^G/L     AS  CU) 

MANGANESE, TP  C-.G/L    AS  VN) 


0  .  Syl 


^2 


.4 


<  ,001 
.01 

<  .^l 

.s      1 

<    O.Cl 


A-10 


ALL 


JRStr     L'AM    FAlLl'Pe  WATER    VEFY    CLEAR       SAMPLL     SITT     0.6     '^1 

UP    SHOUE     GULCH    KG 
L.a.\ATIC;N:    MG/L=m  i  l  LI  GRAMS    PER    LITER       •■•.E3/L  =  ^  IL  L  1  EUUI  VI  L  Ei\T5    PER    LITER 

C'ir:STITueNTS    dissolved     (DISS)     EXCEPT     AS    NOTEC.    TCT  =  T.rAL    S JSP=SUSPENDfcO 
=     Mt  .iSUf.  ED  {K)=REPn(.  TED     (E)=ESTIMATFG    M^vicjERS    TR=TOTAL    ^ECOVERAriiE 


^T\ 

3  :•  J 


^^i-E    NO  SAMPLER       LtS  HANDLING    3210 

?'.  ETEO  0^1-26-75       COf-PlJTER    RUN    J9/jC/7G       P?OC-RAK 

D    DEV.  ION    BAL/»»-CE       7.73  CA  -<G  NA  .< 

MINT  MPDES  C.G       C.v       O.C       0.0 


ANALYST 
SYS     75 


CL 

0.0 


so^ 


•V.  7 


Sf    LA3   WwBH 

FUND  0050 
HC03   CQ3   NC3 
95.3   0.0   0.0 


iEalth  -^fpt. 


WATER    QUALITY    aUPr AJ 


ATE 
.-L3Ni. 

ON!  CODE 
SAf'PLFD 
SAMPLED 
SAMPLED 
SOURCE 
TER  USE 
IFEPCS) 
^LFO     3Y 


HELENA,    MONTANA       iOtCl 


MGNT/iNA 
<»7    3     IN 


1122250W 


::7-ic-75 

1^15 

GRAB 

ST^EAX 

RECREATIONAL 


-SAM^LIsfG    Sirn: 


couNry 

SAMPLE    LOCATIJN 

ANALYSIS    NU^dHR 

CR KINASE    fa A3  I \ 

i«ATt^    FLOrt    'r<;.Tt 

FLO«f    MEASLUEf^ENT     ^IlTHOD 

ALTITUDE    OF    LAWD    SURFACE 

TOTAL    WELL    DEPTH    BELG.J    LS 

SWL     fiBOVE(<-)     0^    BELUr,    L3 

SA^PLf:     DEPTH    :iFLDW    SURFACE 


LEWIS+CLARK 
IS-N       6W    17D0C 
75blIi)J 
76  F 


(CA) 
(»«J) 
(  N4j 
-  J<) 
fE) 
(MN) 
(AL  ) 


MG/L 


aLACKirODT    PIVER    PDNDS 
MEiVL 


SELOl-     PASS.  CPf EK 


1  .3:j 

.71 


,0^7 


CAR8C;NATfc 

CHLLf IDE 

oULFATE 

FLUOPICE 

MTrATE     (r^Ol 

No  3 ^- NO 2    (TOT 

PHOSPHATE  <0C-; 


1HC33) 

<C03) 

(CD 

MG/L 
7^. 

w    • 

1.220 
0.0 

(S3^) 
(P) 

5  3.0 

C;.687 

AS    N) 

AS    N) 

mS    P) 

'"jT^L    CATIC.WS 

fLi3G^ATCt>y    Ph 
-       TEHPc^^rjRE     (C) 
'     SOLIDS    CiLCULATEO 
UCTI  >j[  TY-jm-!0S-?5C 


0.123 

7.59 
16.7 


A 

r.'  0   I  T 

I     0    M    A 

»TCT  ,SiJSP 

(MC/L) 

o6  , 

0] SS (MG/L 

-)iss(^:,/L 

AS    CD) 

^  5    p'^ ) 

.16 

.''     (V-G/L 

-S    Z\) 

I  .05 

|T(<     (v.,/L 

AS    FE) 

2.6v 

TR     <yG/L 

AS    CD) 

.001 

TOTAL    HaR^^;£53 
TOTAL     ALKALINITY 
LA-.i     T'JrtbilJI 
SC:iiJH    ADS.lKpTl 

PARAw-tTER 

^^■SrMC,OIss(«lG/L 

CuPPbR,DI  SSC^G/L 

ZlNCrOISSC-lG/L 

CCPPcP,T,<     (KG/L 

='.Ar;oANtrjti  TR  (  >-rG/L 


^L    ANIONS 

1.^-07 

AS   ca:o3 

AS    CACQ3 

CI 

!TY    (JT'J) 

^b. 

ji'i    RATTJ 

S 

AS     AS) 

.  -/'Oa 

AS     COJ 

.04 

AS     ZN) 

.     .76 

-^?     CO) 

. :  6 

A^     v.'^) 

.«b 

A-ll 


ED 


■^■VIPL^P       Lt  , 
^-^6-75      COvpjTtP 


I  UN    fiALA'vC 
HOQES 


.99 


Hi\DLlNG    3210  A-JALYST 

CA  KG  SA 


JH  LAb       W(,)SH 

fUHD    0030 


Tc       C    -       ^    .       .^       ^'        ^°^      ^^^^      "3      NC3 


STATE  HEALTH  DEPT. 


STATE 
LAT.-LONG. 
STATION  CODE 
DATE  SAMPLED 
TIME  SAMPLED 
METHOD  SAMPLED 
SAMPLE  SOURCE 
WATER  LSE 
AOUIFER(S) 
SAMPLED  By 


WATER  GUALITY  BUREAU 


MONTANA 
^7  235N 

06-23-75 

1300 

GRAB 

STREAM 

UNUSED 


HELENA,  MONTANA   59 


MF+G 


1122434k  c         COUNTY 

^  SAMPLE    LOCATION 

ANALYSIS  NUMBER 

DRAINAGE  3ASIN 

/Tixr  ^'^ASUREMENT  METHOD 

ALTITUDE  OF  LAND  SURFACE 

TOTAL  WELL  DEPTH  BELOW  LS 

SWL  ABOVE(+)  OR  BELOW  LS 

SAMPLE  DEPTH  6ELGW  SURFACE 


LEWIS4CLARK 
15N   6H  19AC( 
75W1CC0 
76E 

NOT  MEASURED 


SAMPLING  SITE:  8LACKFC0T  RIVER  AT  POPS  PLACE 


CALCIUM 

*<AGNESIUM 

SODIUM 

POTASSIUM 

IRON 

MANGANESE 

ALUMINUM 

HYDROGEN 


(CA) 
(^G) 
(NAJ 
(K) 
(FE) 
CMN) 
lALi 
{H+) 


MG/L 


<  .01 
.27 

COO 


MEC/L 


TOTAL  CATIONS 


c,  -,n  .         LABORATORY  PH 
FIcLO  WATER  TEMPERATURE  (C) 

L^f  rn.'S  '^^'^'    CALCULATEi 
LAd  CON0UCTIVITY-UMHOS-25C 


0.010 
O.OCO 

o.oio 
7.ei 


BICARB0NATE(HC03) 

CARBONATE  {CQ3J 

CHLORIDE 

SULFATE 

FLUORIDE 

NITRATE  (NG3 

N03+NG2  (TOT 

PHOSPHATE (Pn4 


(CD 

(S04) 
If) 

AS  N} 
AS  N) 
AS  Pi 


MG/L 
62. 

0. 

34.0 


MEC/L 
l.G; 
0.0 

0.7C 


TOTAL  ANIONS 


1.71 


190. 


TOTAL  HARDNESS  ^S 

TOTAL  ALKALINITY  AS 

LAB  TURBIDITY 

SODIUM  ADSORPTION 


SEDIMENT, TCT, SUSP 

CADMIUM, DISS{MG/L 

LEAD  DISS(MG/L 

ARSENIC, TR  (MG/L 

COPPER, TR  (MG/L 

LEAD,TR     (MG/L 

MANGANESE, TR(MG/L 

LEAD,     TOTAL     (MG/L 

COPPER, TCTAL(MG/L 
ZINC,    TOTAL    (MG/L 


D  0  i 
(?'G/L) 
AS  COJ 


CACC3 
CAC03 
(JTUJ 
RATIO 


T  I 


A  L 


AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 


P3} 
AS) 
CU) 
PB) 

PB) 
CUJ 

ZNJ 


0  N 
716. 

.001 
<  .05 
.021 
.32 
3.6 
6.5 
3.6 

.32 
4.1 


P  A  P  A  N  E 
ARSENIC, DIS 
COPPER, DIS 
ZINCOIS 
IRGN,TR 
ZINCTR 
CADMIUM,  TR 
ARSENIC, TCT 
il^CN,  TOTAL 
CADMIUM, TOT 
MANGANESE, 


T  E  R 
S(NG/L 
S(MG/L 
S(MG/L 
(HG/L 
(MG/L 
(MG/L 
(KG/L 
(MG/L 
(MG/L 


S 

AS 
AS 
AS 

AS 
AS 
AS 

*  r 

MO 

AS 
AS 


TOT  (MG/L- 


AS) 

CUJ 

ZNJ 

FE) 

ZN) 

CD) 

AS) 

FE) 

CO) 

MN) 


51 
290. 


.CO  5 
<  .01 
.27 
17. 
H.i 
.02 
.02Z 
17. 
-C2 
7.4 


f;EMARKS: 

LXPLANATI 
ALL  CONST 
(W)=  MEAS 

SAMPLE  NO 
COMPLETED 
STND  DEV. 
SEGMENT 


NIKE  HCRSE  DAM  FAILURE 
^PPEARANCE,  HIGH  FLOW 
CN:  MG/L=MILLIGRAMS 


EXTKEMELY  TURBID, GRAY  COLOR. THICK 


ITUENr^^OrSS^'^^TfDlfs')S\lF%T'\%nnr^^^^^^^'^^^^^^^  ^^^  LITER    ^ 
-SC(R)  =  ,FPORTED_(E)=?|;i^-I-,-,---JO. 

SAMPLER       LFS  uKKr>,   r,.,  -       "._    ~~ 


iCiN    BALANCE       9.99  CA         Mr 

MPDES  J:\       ^^,,       ,     ^ 

CO      CO     o.c 


o.c 


PROGRAM 
NA  K 


ANALYST       LAB  LAB       wQEh" 

bYS    73  FUND    C65C 

CL       S04       HC03       C03       N03 
^.0    41.2    55.8       0.0       0.0 


A-12 


U^«iITEn  STATES  DtPART*^ENT  OF  jHE  INTERIOR 

GEOLOGICAL  SURVEY 
CENJT>?AL  LABOPATOky,  SALT  LAKE  CITY*  UTAH 


WMF.ti    iJUALIir  ANALYSIS 
LAB  ID  *«  lO'+BOft  ^^£CORD  «  36097 

SAMPLE  LOCATION:  BlACKFOOT  R  Nk  LINCOLN  WT      /*  T 

STATION  10:  12334600     L AT .LONG.SEO. : 

GATE  OF  collection:  BEG  I  N--750o27   END—         TImE--1'=CC 

COUNTY  CODE:        PROJECT  IDENTIFICATION:  cpeC 

CfiTA  TY^E:  ?   source:  SURFACE  rtATER 

COMMENTS: 


Po^j     PI 


«re 


GEOLOGIC  unit: 
RREAK  IN  TAILINGS  POND  DYKE  SPILL  INTO  RtvEk^ 


CADMIUM  DiSSOLi/ED 

UG/L 

3 

CADMIUM  TOTAL 

UG/L  < 

1" 

COPPER  OISSDLV-') 

uG/L 

3 

Cr--£^  T3TA[. 

UG/i. 

>on 

I" J','  DlssTL>/'rn 

UG/L 

^0 

I  ^  u  -i  T  V,'  T  A  L 

UG/L 

4^0  0 

LtA'^  lJSS^HVF^ 

UG/L 

H 

LFao  TOTAL  .JG/L 
'-«A^,r-t\ESi  DISSOLVE'^   JG/L 

'^iNGAf-ESE  TuTAL  'iC/L 

^ IL  V r t-'  C  I  <: b ' ■  i  V E li  _■  ;■  / -^ 

SiLvr'v  TOTAL  JG/L 

/1\C  ors^'-^l  vr-  ',G/L 

7i\C  TOTiL  -i/L 


1000 

0 
AEO 


Si 


A-13 


^T.-.r.    HEALTH    OEPT.  wATfP.    Q-JALITY    P.ippa,, 

sJALITY    PuRtAU  HELENA,     MJf;TANA       59601 

STATE       MQNTA\A 
LAT.-LONS.       ^7    23SS,    U22434W  c,«D.r  ^O^^TY       L  EK  IS  ♦CLARK 

r^TATION    CODE  ^-'^^^W  SAMPLE    LOCATION       15N       6W    19fiCC 

'-UE     SAMPLED       37-n-7;>  ANALYSIS    NUMBER       75wll5t) 

M-«f     SAMPLED       iS3j'  2RAINA;,E    BASIN  76F 

'-•':THJT    SAMPLED      Gkln  r-  ■"'ATfik    FLuW    RATE  2ij    ^PfP^^Mi 

^'ATER    USE  RECREATIONAL  TGtIl^ELL    DEPTH    '  .Vn'""' 

lOLtlEERfS]  r  ^    DEPTrl    litLD^    L5 

■•'^^►^LfcD    3Y  *P.r  .     "^^    AfcOVEO)     0,0    eCLC-W    LS 

^^  '    '^  SA-TLE    DcPTH    BELCh    SJRFaCE 

..     SAMPLING    site:     BLACKFom    .WE.     ^T -POtmSlMj^ 

■IG/L  MEC/L 

^-:-:SIUM     (MG  PICARBCr^ATe(HC}3)  70.  lUr 

IRON     (FE)  04  T     T.,  SULFtMC     (S'.14J  ^^^.j  ,-, 

^.-'«;.A,JESE     (MN)  *^i  ?'^'i^  FLUORIDE  <F)  ^''^^ 

ULKINUX.     (AL  ^-"^^       MTRATE     (frj3    AS    h, 

N03+N.:'2     (TOT    AS    N) 
PHCSPHArt(F04    AS     P) 


TOTAL    ZATIPN-S  0.02: 


TGTaL    as  IONS 


-.uiC 


^It'O    ^.■ATEP,    TE^PSRATJP.     (cV  i!*^  rnr          '^    ^'^^^^'^fSS    AS  CAC03 

-■JS^.:LV£C.    SOLIDS    CiLCJLATED  "'  ^^^^^    "LKALIMTY    AS  CAC'J3             ^H 

L'"^    C0;-JDUCTIVI  FY-  |^1H0S-25C  — •£?  r          '"'^'^    TURBIDITY  (JTU)             21. 

^     ^bL  ^.S.  SODIUM    AOSoRPTlJN  RATIO 

5:S0IME.;T,T(^T,S0.P    ?.3/u'     I  e.'^    '^    ^  PARAMETERS 

:v-I,..,DISS(^:,/L    .S    CD  T*-^'!  %' ^p^cio '^^  ^^  '  ^^''^    "^  ^5'            <    -^^l 

:--'IUM,     TR    (m:,/:    ^s    CD  I  ^AN.AN'eSE,TR(MG/L    AS  M^,          <    j     79 


A-14 


F  "-'^KS:    »',IKE 

( 

X'-' L';  NAT  ION: 
LL    CDNSTITOE 
")=    MEASURED 

'-'•^'PLE    NO 

ri:«;'LFTED   Qo- 

STvr,    JEV.     ION 
SEGMENT                  ) 

^D^SE     DAM    FMLURh  ^^.T[R    TORBID,     t,RAY    CCLO^ 

'^'~^/L=^ILLI  GRAMS    ot«    LITER 


1 


1 


0.0 


^TE  hEALTH  OEPT.        WAT£R  CUALITY  BURtAU         HELENA,  MONTANA   59601 

STATE  MChTANA  CCLhTY   LEVi  IS+C  LAPK 

LAT.-LONG.  <tl    235N  1122^J4W  SAfPLE  LOCATION   1 5N   6W  19ACC 

SigJICN  CODE  ANALYSIS  NUfEER   75W2453 

CV  SAMPLED  12-23-75  ■   CPAINACE  eASIN    76F 

TIME  SAMPLED  WATER  FLOW  RATE 

THOD  SAMPLED  GRAB  FLOW  McASUREHENT  MtUGD   NOT  MEASURED 

AKPLE  SOURCE  STREAM  _.    ALTITUDE  OF  LAND  SURF/CE 

WATER  USE  RECREATIONAL  TOTAL  WELL  DEPTH  BELOW  LS 

AQUIFER(S)  SWL  ABCV£{+)  OR  BELOW  LS 

SAMPLED  BY  WQAH    ..   _  SAMPLE  DEPTH  BELOW  SURFACE 

SAMPLING  SITE:  BLACKFCOT  R  AT  POPS  PLACE 

fG/L      MEQ/L "     MG/L      MEQ/L 

CALCIUM  (CA)  EICARB0NATE(HC03)     53.          C.670 

GhESILM  (MG»  CARBONATE  (003)      0.          0.0 

SODIUM  (NA)  CHLORIDE   (CD 

TASSILM   (K)  SULFATE  ( S04 }     75.          1.561 

IFCN  (FE)         .11  O.C06       FLUORIDE    (F) 

SGANESE  (N.N)         .-i^  0.016   NITRATE  (NQ3  AS  N) 

.LKINUM  (AL)  hC3*-N02  (TOT  AS  N) 

PFCSPHATE{P04  AS  P) 


TOTAL    CATIONS               0.022  TCTAL    ANIONS  2.^31 

LABCRATCRY    PH               7.36  TOTAL    HARDNESS     AS    CACC3 

:LD    WATER    TEMPERATURE     (C)                0.5  TOTAL    ALKALINITY    AS    CACC3  ^A 

iS^EO    SCLICS    CALCULATED  LAB    TURBICITY    (JTU)  2.9 

4^;NDUCTIviTY-UMHCS-25C          254.5  SCDILM    AOSORFTICN    RATIC 

ACDITICNAL  PARAMETERS 

<SEMC,DISS(M'3/L    AS    AS)             <     .001  CACM  lUM  ,D  ISS  (MG/L    AS    CD)  <     .001 

.CPPER,DI£S(f.G/L    AS    CU)                  ,01  LEAC    OISS(MG/L    AS    PB)  <     .05 

ZINC,OISS(MG/L    AS    2N)                  .78  COPPER, TR    (MG/L    AS    CU)  .02 

;PPER,TOTAL(VG/L    AS    CU)                  .03  ZINC.TR     (KG/L    AS    2N)  ,81 

:NC,    TCTAL    (f-G/L    AS    2N)                  .32  LEAO,TR     (MG/L    AS    PB)  <    0.05 

•AC,    TCTAL    (fG/L    AS    P3}          <    0.05  IRCN,TR    (MG/L    AS    FE)  ,57 

tN,    TCTAL    (f-G/L    AS    FE  )                   .62  MANGANE  SE  ,  TR  ( MG/L    AS    KN)  .c,7 

JGANESE,    TOT     (fG/L-KN)                  .45  CADMIUf-,    TR     (M3/L    AS    CD)  .COl 

Vll^f^^ffCJ     (MG/L    AS    CD)                  .001  ARSENIC, TR    (HG/L    AS    AS)  <    0.001 
SENICTQT     IHQ/I     AS    AS)          <     0.001 


■'f^KS:    MIKE-HO^SE    ^CNITGRING  ICE    COVERED  ,TUR8  .DUE    TC    CUTTING    ICE 

■UmticN:    MG/L  =  MlLLIGRAf-3    fzR    LITEF       HEG/L  =  MIL  L  I  ECU  I  V  I  LENTS    PER    LITER 
j^^LNSTITUENTS    CISSOLVED     (DISS)    EXCEPT    AS    NOTED.    TCT  =  TCTAL    Sb  SP=SL  SPENDED 
^  ^EASUPEO(R)=R=PCPTEC     ( E )  =  E ST  I  MAT  £ C   M=METE PS    TR  =  TOTAL    RECOVERAELE 

!f[lJ^    ^  2       SAMPLER       MP  HANCLING    3210         ANALYST      KEV         LAB       WCBh" 

'tic,       04-22-76       CCMHUTER    RUN    05/06/76       PROGRAM       SYS    75  FUND    C650 

•^V.    ION    BALANCE       9.^9  CA  fG         NA  K         CL       SC4       HCOJ       CC3       NC3 

^  '<*'^^2  0.0       CO      0.0      0.0      O.C    d4.2    35.8      C.C       CO 

75K2453 

A-I5 


STATE  HEALTH  DEPT 


WATER  QUALITY  BUREAU 


HELENA,  MONTANA   59601 


STATE 

LAT.-LCNG. 

STATION  CODE 

DATE  SAMPLED 

TIME  SAMPLED 

METHOD  SAMPLED 

SAMPLE  SDUf^CE 

WATER  USE 

-AQUIFER(S) 

SAMPLED  BY 


MONTANA 
47  235N 


1122434W 


05-13-76 

1500 

DEPTH  COMPOSITE 

STREAM 

RECREATIONAL 

MF&G 


COUNTY 

SAMPLE  LOCATION 

ANALYSIS  NUMBER 

DRAINAGE  BASIN 

WATER  FLOW  RATE 

FLOW  MEASUREMENT  METHOD 

ALTITUDE  OF  LAND  SURFACE 

TCTAL  WELL  DEPTH  6ELCW  LS 

SWL  ABCVE(+)  Ck    BELOW  LS 

SAMPLE  DEPTH  BELOW  SURFACE 


JUDITH  BASIN 
15N   6W  19ACC 
76W07  75  -    - 
076F 

35.0  CFS(E) 
FLOAT  ♦  TIME  — - 


-SAMPLING   SITE:     8LACKFCCT    RIVER    AT    POPS   PLACE 


CALCIUM    (CA) 

^•AGNESIUM    (MG) 

SODIUM    (NA) 

PCTASSIUli-     (K) 

IRON    (FEJ 

MANGANESE    (MN) 

ALUMINUM    (AL) 


HG/L 


.08 
.20 


MEO/L 


0.004 
0.007 


TOTAL-  CAT  ICNS    - 

LABORATORY    PH 
FIELD-WATER    T£MPE*;ATUfiE     (O- 
DISSOLVED    SOLIDS    CALCULATED 
LAB    CCNDUCTIVITY-UMHCS-25C 


SEDIMENT, TOT, SUSP 

COPPER, DISS(MG/L 

ZINC,DISS(MG/L 


DOIT 
(MG/L) 
AS    CU) 
AS    ZN) 


I 


eiCARB0NATfc(HC03) 

CARBONATE    (C03) 

CHLORIDE       (CD 

SULFATE     (S04)- 

FLUGPICE  (F) 

NITRATE     (NOj    AS    N) 

NC3+N02     (TGT    AS    N) 

PHCSPHATE(P04    AS    P) 


MG/L 
37.- 

0. 


ME^^/L 
0,604 

0.0 


0.012    - 

7.30 
9.8 

131.2 

C    N    A    L 
12.5 

.02 

.42 


TCTAL    AMGN^S 


G.6G4— 


TOTAL    HARDNESS    AS 

TOTAL    ALKALINITY-AS 

LAtJ    TURBIDITY 

SODIUM  ADSORPTION 


PARAMETER 

CADMIUM, 01SS(MG/L 

LEAD    D1SS(MG/L 


S 

AS 

AS 


CAC03 
CACG3- 
(  JTUJ 
RATIO 


CD) 
PB) 


30 


<    .001 
<-.05 


HIGHER    RUNCFF    HAD    CCCURED    AfeCUT    10 


REMARKS:       WATER    RELATIVELY    CLEAR 

-  --  DAYS  EARLIER 
EXPLANATION:  MG/L=MI  L  LIGRAMS  PER  LITER  MEQ/L  =  f<lLLl  ECU  IV  H  FNT^  ppb  irrc 
^LL  CONSTITUENTS  DISSOLVED  (DISS)  EXCEPT  AS  NCTEQ^  T^TiTGTAL  LsP^shsPF 
(M=    M.ASURED_(R,  =  RE_PORT_EDJE.  =  £STIMATEC    M=«ETERS    T^^^^^ 

CCMP.*'pT?a  SAMPLER       KNK  HANDLING    321C    '    InALYST 

^TNH    nc5      7^:    ;  COMPUTER    RUN   07/09/76       PROGRAM       SYS    75 

^IrScSr^*    ^"^^    BALANCE       5.32  CA  KG         NA  K 

SEGMENT  KPDES  0.0       0.0      0.0      CO 


R 
NCEO 


A-16 


LAB 
FUND- 1530 
CL   S04   hC03   CC3 
0.0   0,0100.0   0.0 
76W 


WCBH 

NC3 

0.0 

0775- 


I 


STATE  ^fALTK  OEPT. 


WATER  gUALlTY  BUREAU 


STATE 
LAT.-LONG. 
STATION  CODE 
M^TE  SAMPLED 
^ME  SAMPLED 
METHOD  SAMPLED 
SAMPLE  SOURCE 
WATER  15E 
AQUIFER(SI 
SAMPLED  BY 


MONTANA 
^7    0A5N 

06-23-75 

1030 

GRAB 

STREAM 

UNUSED 


HELENA,  MONTANA   59601 


MF4-G 


SAMPLING    SITE:     BLACKFOGT    RiVEfi 


1122716W  ,  COUNTY 

^''^  SAMPLE    LOCATION 

ANALYSIS    NUMBER 
DRAINAGE    BASIN 
-,  WATER    FLOW    RATE 

^ri^J.n!*^^''^"^'^^  METHOD 

ALTITUDE  OF  LAND  SURFACE 

TCTAL  hELL  DEPTH  BELOW  LS 

SAmS.'/L°''*"*  ""^    ^f*-^'  LS 
SAMPLE  DEPTH  BELOh  SURFACE 


LEWIS+CLARK 
15N   7W  356CA 
75W0999 
76  F 

NOT  MEASURED 


AT  FLESHER  ROAD 


CALCIUM 
:AGNES1UM 
SODIUM 
3TASSIUM 
I  PON 
ANGANESE 
iLUMINUJ- 
^YOROGEN 


(CAJ 
(NG) 
(NA] 
(K) 
(F£) 

(ALJ 


MG/L 


<  .01 
.10 

0.00 


MEO/L 


O.OOA 
0.000 


TOTAL  CATIONS      o.CO^ 


6ICAftBQNATE(HC03J 

CARBONATE  (C03J 

CHLORIDE 

SULFATE 

FLUORIDE 

NITRATE  ihQi 

N03+N02  (TOT 

PH0SPHAT£(P04 


(CD 

(SOA) 

(F) 

AS  N) 

AS  NJ 

AS  Pi 


MG/L 
73. 
C. 

17.0 


CO  LABORATORY  PH 

ELD  ^ATER  TEMPERATURE  (cV 
SSOLVED  SOLIDS  CALCULATFr 
^a^-ONDLCTIviTY-SMHOS-Isc 


TOTAL  ANIONS 


7.  70 


^^( 


17 


J* 


-:diment,tct.slsp 

*':'MIU^,DISS(MG/L 

LEAD    DISS(MG/L 

'^RSENICTR     (mG/L 

copper, TR     {HG/[_ 

LEAD,TR  (MG/L 

NGANES£,TR(MG/L 

^0,     TOTAL  (MG/L 

PPER,TCTAL(MG/L 
f^C,  TOTAL  (HG/L 


0    0    I    T 
(MG/L) 
AS    CD) 
PB) 
AS) 
CUi 
PB) 
MNJ 
PB  ) 
CU) 
IH) 


TOTAL    HARDNESS    AS 

TOTAL    ALKALINITY     AS 

LAS    TURBIDITY 

SODIUM    ADSORPTION 


CAC03 
CACa3 
(JTUJ 
RATIO 


A    L 


AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 


I    C    N 
114. 

.001 
<    .05 
.003 
.09 
.61 
.38 
.61 
.26 
1.3 


P    A    R    A    M    E 
ARSENIC, DISS 
COPPER, DISS 
2INC,DISS 
IR0N,TR 
ZINCTR 
CADMIUM,     TR 
ARSENIC, TOT 
IRON,     TOTAL 
CADMIUM, TOT 
MANGANESE,    T 


T    E    R 

(MG/L 

(MG/L 

(MG/L 

(HG/L 

(MG/L 

(.^G/L 

(MG/L 

(MG/L 

(/1G/L 


S 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 

AS 


OT     (^G/L- 


AS) 

CU) 

ZN) 

FE) 

ZN) 

CO) 

AS) 

Ft) 

CD) 

MN) 


MEC/L 
1.2G0 
0.0 

0.354 


1.554 


60 

lie. 


<    .00  1 
.01 
.21 
2.£ 
.64 
.0C7 
.007 

.CC7 
.94 


^RKS: 

-ANATI 

CONST 

"EAS 

LE    NO 
LETEP 


EXTREMELY    TURBID, GRAY    COLOR, 


''IpL^o''^^    "^'^    FAILURE 

--NTS    0ISS0LVES1o?s^^iJc1pTM^^^^^^^^S-VILZNTS    .,,    .^ER 

'f):ESTIMATEDM..E?^If;J^i;I--,-!-SUSPEN. 


UR£0(R)=REPc;,T£2 
SAMPLER 


07-1A-75    "'cnMPnTcr,''o^  HA^DLING    3210 

ION    BALANCE       9%s'    ^^-^^    07/ 1  5/ 75       PROGRAM 
MPOES  *  ^^         NA 

^'0       0.0       0.0 


K 

0.0 


ANALYST       LAS  L^b'^C^h" 

^YS     75  FUND    C650 

0.0    22, d    11. z       c.O       0.0 


A-17 


STATE  HEALTH  Cti^T. 


WATER  CUALITY  bUREAU 


HtLtNA,  MONTANA   59d0. 


■  STAT  e " 

MCNTANA 

LAT.-LONG. 

STATION  CCOE 

DATE'  SAMPLED 

05-25-75 

TIME  SAMPLED 

1450 

METHOD  SAMPLED 

GRAB 

SAMPLE  SOURCE 

STREAM 

WATfc?.  USE 

UNUSED 

AQUIFtR(S) 

"SAMPLED  dY 

WQBH 

SAMPLING  SITE:  1 

MG/L 

CALCIUM  (CA) 

'"'.AGNESlUM"  (KG)  " 

-.  —  . 

SODIUM  (NA) 

POTASSIUM   (K) 

'lWC:T~if£)- 

.03 

-.A'^JGANESE  (f.\) 

.IJ 

ALUMINUM  (AL) 

HYDRQGEW  (h+) 

COUNTY 

SAMPLE  LOCATION 

ANALYSIS  NUMBcK 

DRAINAGE  BASIN 

WATER  FLOW  RATE 

FLOW  MEASUREMENT  METHOD 

ALTITUDE  OF  LAND  SUkFACE 

TOTAL  WELL  DEPTH  BELOW  LS 

SWL  A60VE(+)  OR  BELOW  LS 

SAMPLE    DEPTH    BELOW    SURFACE 


LEWIS+CLARK 
I4N       BW 
75hl035 
76F 

40.       CFS(5J 
NOT    MEASURED 


ELACKFOOT    R    AT    HWY-279    CULVERT  _<Af-r^e£    Ro/^q^ 


TOTAL    CATILNS 


LABuKATOkY    PH 

FIELD    W'-.TER    TtMPERATURE     (C) 

L'ISSGLVED    SCLIC5    CALCULATED 

La3    C0NJLCTIVITY-JMHJS-25C 


MtQ/L 


0.002 
0.005 


0.006 


9.5 


174. 


•jcDlM£NT,7CT,Stj5P 

CADMIUy,DI£S(MG/L 

LEAD    bISSCG/L 

CGPP£R,TR    (MG/L 

MANGAN£S!5,TR(MG/L 

"lF,;;.;v,  ir   (mg/l 

CADMIUM,    T,^.    (HG/L 

ZINCTR    (MG/L 

LEAD,TR     (MG/L 

ARSENIC, TR    (MG/L 


DOIT 
(MG/L) 
AS  CDJ 
PH) 
CO} 
MiM) 
Ft) 
CD} 
Z.\} 
PBJ 
AS} 


I 


AS 
AS 
AS 
AS 
AS 
AS 
AS 


BICARBONATE (HCGB) 

CARBONATE    (CDS) 

CHLORIDE       (CD 

SULFATE    (Sa4} 

FLUORIDE  (F) 

NITRATE     (NOB    AS    N) 

NC3+NC2     (TOT    AS    M 

FHCSPHATE(Pa4    AS    P) 


MG/L 


TCTAL  ANIONS 


TOTAL  HARDNESS  AS 

TOTAL  ALKALINITY  AS 

LAd  TURBIDITY 

SODIUM  ADSORPTION 


CACC3 
CACC3 
(  JTU) 
RATIO 


A    L 


< 


C    N 

60. 
.uOl 
.05 
.06 
.65 
3.4 
.005 
■  6d 
.40 
.003 


PARAMETERS 
ARSENIC, DISS(MG/L  AS  AS) 
COPPER, DISS(MG/L  AS  CU ) 
ZlNC,DISS(Mb/L  AS  2N) 
COPPER, TOTAL (MG/L  AS  CU) 
MANGANESE,  TOT  (MG/L-Mi4) 
IRON,  TCTAL  (MG/L  AS  FE ) 
CADMIUM, TOT  (MG/L  AS  CD) 
ZINC,  TCTAL  (MG/L  AS  ZN ) 
LEAD,  TCTAL  (MG/L  AS  P6) 
ARSENIC, TJT     (MG/L    AS    AS) 


MEC/L 


0.300 


< 
< 


62. 


.001 

.ul 

-20 

.C9 

.cb 

.5 

.005 

.72 

-40 

.017 


V-MARKS:    MIKE-HCHS-    -  l^t    5URVEILL.    VERY    TORB  ID-MET  ALLI C    GRAY    COLOR 

ALL^^■L^^!ITh^:'T^'-"^^'^^"c^'^    ''"    '-^^^'^       KEU/L=MLLIE;^UIVILENTS    PER    LITER 
Tm^    MMn.nn';!?    -I:>6oLVEu     (DISS)     EXCEPT    AS    NOTED.    TuT^TOTAL    SUSP=SUSPEN.-ED 
(.^)-    '^-^SUh£C(R)  =  RbPCRTED    (  E}  =  E  ST  I  MATE  j    M  =  McTERS    TK=TOTAL    RECOVERABLE 


04MPLER   MJP 


rovpl'pT^';  -^  .,  i       •^-^'-'^'-^^  '-■'J^            hA^ULlNG  3^10  ANALYST   KEV    LAB   «u=^H 

r      ^r     V^  ^^-04-7^   COMPUTER  RUN  08/06/75   PROGRAM  SYS  75     FUND  C650 

S  .  Mc^t'-  '^'.4'"^''    -'-''               -?,   r'    '^^     ^  CL   S04   HCU?  Cof  NOB 

>c.P'..NT       y.p^ES                O.U   0.0   0.0   0.0  33.3  33.^       0.0  33.3   J.O 


A-18 


HEALTH    DEPT 


WATER    OUALITY    BUREAU 


HELEiiJt,     MONTANA       f.9601 


STATE 

lat.-lons. 

UIOS  CODE 
.(C  SAK^.PLEO 
<E  SAMPLED 
00  SAVPLED 
HE  SOURCE 
WATES  USE 
lOUIFEP.  (5  ) 
jiMPLEO    -BY 


MuNTANA 
4  7    3<r5N 


1122716W 


C7-i:-?5 
lli5 

G«AB 

STREAM 

KEZREATIQNAL 


COUNTY 

SAMPLE    LOCATION 

ANALYSIS    NUf<BfcR 

DRAINAGE    BASIN 

WATER    FLCh    rate 

FLOtr.    .-'•EA  SURE  HE  NT    METHOD 

ALTITUDE    CF    LAND    SURFACE 

TOTAL    WELL    DEPTH    DELDw    LS 

SWL    AOOVEI*)    OR    bELOW    LS 

SAMPLE    DcPTH    bfLO^'    SJt^FACE 


LEWIS+CLARK 
li>N       7U    35BCA 
75*^1156 
75F 

35.51CFS(M) 
C^URLEY    McTcK 


SiMPLIwG    SITE; 


MG/L 


;SIUH 

SIU^ 

IRON 
ME'E 
!  NUM 


(CA) 
(  VGJ 
(Ni) 
(K) 
(FE) 

(MSJJ 
(AD 


.02 
.19 


BLACKFOOT     RIVER    AT    fLESHER-V 

MEO/L 

MG/L 

MEQ/L 

E.ICARBG\ATE(HC33) 

36. 

1.450 

LAR60NATE     (CQ3) 

0.0 

CMLOkIDE        (CD 

SULF/iTt     {SD4) 

27,^ 

0  •  562 

O.ODl 

FLUORIOF          (F) 

Z.CZ7 

NI TRAT6     (ND3    AS    N) 

ND3<-ND2     (TGT    AS    N') 

Ph0SPmATE(PG4    AS    P) 

TOTAL     CATinrjS 

tLA30RAT0Hy  ?H 
^R  TEMPERATURE  (C) 
LVEO  iCLIOS  CALCULATED 
luNJUCTI  7!  TY-J'-n;05-25C 


D  .  0  J  S 

7.36 
14.4 

213. 


TUTAL    AM  IONS 


2.012 


TOTAL    HARD\ESS     AS 

TOTAL    ALKALINITY     AS 

LAB     TUPBIOITY 

SODllJf^    ADSDRPTIJf^ 


'^E'-.'T, TOT,  SUSP 
!'JM,OISS  (MG/L 
;"An  DIS3(-«o/L 
ISO?.  ,TR  (MG/L 
'I^CTP.  (-(G/L 
'UM,     TR     (KG/L 


.\    0 


D 


I    T     ! 


(KG/L) 


A    L 


AS 
AS 
AS 
A5 
AS 


CD) 

P?-  ) 
FE) 

CD) 


4. 

<  .GDI 

<  .Cj 
.24 
.35 

<    O.OOI 


PARAMETER 

AKSENICOISSi^G/L 

COPPER, DISS(MG/L 

2  IN''.tDlSS(^G/L 

COPPER, TP     (XG/L 

^•A^GAr^ESt ,  tr  (mo/l 


s 

AS 

AS 
AS 
AS 
AS 


CAC03 
C  AC03 
(  JTU) 
P  A  T  I  J 


AS) 

CU) 

CU) 


73 
2. 


.001 

.01 

.32 

D . .:  1 

.19 


A-19 


^-     "I'.E     HO'^Sr     0\>-     FAJLOr.E 

ALOfsJ    ST-i  EAr.te-ANK 
■ftTin^ 


^-ATf.R    CLEx.R,OKAY    SEDI'--E!,!T    DEPDSITS 

R    L  I  TER 


NSliruENTs'----'^'"''^':"-'''''       ^F^/L=VILLICQU1VILENTS    pE 
fAijjo 


^r     ,       ,       SAMPLER       LFS  HANDLINT,     3213         AfxALYST 

10>l    BALANCE        9.99  CA  «i 

MPDE5 


0.: 


CO 


Hh 


K 
0..T 


SYS     7_5 
CL       S04 


3.D    ?7.9    72. I 


JH  LAi3       WCEh 

FU''JD  06  50 
HC03   C03   ND5 


^0 


.ED 

.613 

EO 

C5 

SE 

w 


GRAB 

STflEAM_  . 
RECREATIONAL 

WQ3H    


DRAINAGE  BASIN 

WATER  FLOW  RATE 

FLCW  MEASUREHENT  METhCC 

__  ALTITUDE  OF  LAND  SURFACE 

TOTAL  WELL  DEPTH  BELOW  LS 

SWL  ABOVE(*)  CR  BELGU  LS 

SAMPLE  DEPTH  BELOW  SURFACE 


/  3  M^**^*i 


76F 


4,   CFS(E) 


'PLING  SITE:  BLACKFCQT  R   AT  FLESFEP  HHY 


fQ/L 

MEQ/L 

MG/L 

MEG/L 

A) 

BICARB0NAT£(HC03) 

76. 

1.24C 

iG) 

CARBONATE  (CC3I 

0. 

0.0 

A) 

CHLORIDE   (CD 

K) 

SULFATE  (S04) 

51. 

l.C6i 

E) 

•  01 

0  -C  0  1 

FLUORIDE    (F) 

'N) 

.C4 

0.001 

NITRATE  (Na3  AS  NJ 

L) 

NC3+N02  (TOT  AS  NJ 
PHCSPHATE(P04  AS  P) 

TOTAL  CAT  IONS 


0.002 


TCTAL  ANIONS 


2.301 


LABCRAICRY    PH  7.65 

TEMPERATURE  (C) 
LIDS  CALCULATED 
«1Y-L.MHCS-25C  236.^ 


ACCITICNAL 


S(MG/L 
S({-G/L 
S(^G/L 

(MG/L 
(MG/L 
(MG/L 


AS 
AS 
AS 

AS 
AS 
AS 


ASJ 

CU) 
2N) 

ZN) 

P3) 
FE) 


TOT  (MG/L-MN) 
(MG/L  AS  CD) 
(MG/L  AS  AS» 


< 
< 


.001 

.01 

.31 

0.01 
.33 

0.05 
.18 
.35 

0.001 

0.001 


TOTAL  HARDNESS  AS  CACC3 

TOTAL  ALKALINITY  AS  CAC03 

LAB    TURfilClTY  (JTU) 

SODIUM    ADSORFTICN  RATIO 

PARAHETEFS 

CADMIUM, OISS(MG/L  AS  CO) 

LEAD  DISS(«G/L  AS  PB) 

COPPER, TR  (MG/L  AS  CU) 

ZINCTR  (MG/L  AS  Zti) 

LEAO,TR  (MG/L  AS  PB) 

IRCN.TR  (MG/L  AS  FE) 

MANGANESE, TR(MG/L  AS  MN) 

CADMIUM,  JR     (MG/L  AS  CD) 

ARSENIC, TR  (HG/L  AS  AS) 


62 


.6 


.001 
•  05 

<  G.Ol 

.31 

<  0.05 

.07 
.04 

<  0.001 

<  0.001 


E-HCRSE  MCNITOftiNG 


m 


/L=!»  ILLIGRAMS  PER  LITER   MEQ/L  =  M  IL  Li  EQU  I V  ILENTS  PER  LITER 
t^S  OISSCLVEO  (DISS)  EXCEPT  AS  NOTED.  TOT  =  TCTAL  SU  SP  =  SL  SPENCEC 
0(R)=«REFCRT£C  (  E  )*EST  IMAT  E  C  M=METERS  TR=TGTAL  RECOVERABLE 


3   SAMPLER   MJP 
•22-76   CCMPUTER  FUN 


HANCLING  3210    ANAL>ST 
05/06/76   PROGRAM   SYS  T5 


KEV    LAB 

FUND 


05-13-76  ';:''r'''  '^uMeeR  76W0777  ''^' 

1600  DRAINAGE  BASIN   076F 

DEPTH  COHPCSITE     FLCW  HEAsSJISaI^t'^vc?^^^       ^5.0  CFS(E) 

STREAM  ALTITunl  rp  .*^I^^  *^^^^°^   ^»-OAT  ♦  TIME   - 

^C«EATICNAL  TonirwlL\'SEp\^^^eE\'o^'\i 

HTrr       "  Skt    AeCVE(*»CR    BELCH   IS 

"'"  SAMPLE    DEPTH    BELOW    SURF/Ce^  ""       ~ - 

^G    site:    BLACKFCOT    RIVEJ.    ^.T    ELESHiR    ROAC 
HG/L  MEQ/L 

eiCARB0KAT£,HC03)-   Js^L  *'"'!;„„ 

CARBCNITE    (C03J  0.  n'f°^    ' 

CHLORIDE       (CD  ° 

•Sf  0.00.  p.^^o'^tol    ^'?^!  ^^-^ ^'360-  - 

•01  C.OOO      NITRATE     ( N03    AS    N) 

NC3"fN02     (TCT    AS    N)      - 
PH0SPHATE(PC4    AS    P) 


-    CATIONS  0.005  ,                                         

TOTAL    ANIONS  1.550 

iORATORY    PH  7.70  TPT.. 

^«ATUR£     (CJ  12    1  TnT?.'^,^    HARCNESS    AS    CACC3 

(ii-CULATED  ^°^*^    f^'^ALINITY-AS-CAC03    <::,0-    - 

«H0S-25C  I...3  SCCIU^^%0^^^«^^?,^L^   ^a1^^ 

P    ?«G/L,'    ^  Vo'    '  IJ'    '    M    £    TeVs -     - 

L    AS    CU)  01  CADMIUM, DiSS(HG/L    AS    CO)            <       qO 1 

L    AS    ZN)  <    :?3  '-'^^    D1SS(MG/L    AS    PaJ-           <    los     . 


LATIVELV    CLEAP         HIGHE.    RUNO.P    HAC    CCCUREO    ABOUT    10 
JSSCLVEO    (Olis)    EXCEPT    f^K';nt'"-'-^"^^^"-E^TS   PER   LITER 

""-------_.  '^cicwi     IK*T0TAL    RECOVERABLE 

SAMPLER      KN>c UA^aiZilLJ* 


•>  '^  -  ~ 


STATE  HEALTH  DEPT. 


WATER  QUALITY  BUREAU 


HELENA,  MONTANA   596 


STATE 

MONTANA 

LAT.-LCNG. 

^65920N 

STATION  CCDE 

DATE  SAMPLED 

06-23-75 

TIME  SAMPLED 

1230 

METHOD  SAMPLED 

GRAB 

SAMPLE  SOURCE 

STREAM 

tvATER  USE 

UNUSED 

AQUIFER(S) 

SAMPLED  BY 

MF-t-G 

SAMPLING  SITE: 

MG/L 

CALCIUM  (CA) 

MAGNESIUM  (MGJ 

SODIUM  (NA) 

POTASSIUM   (K) 

IRON  (FE) 

.03 

MANGANESE  (MN) 

.03 

ALUMINUM  (AL) 

HYDROGEN  ( h+ ) 

0.00 

1I2304^W 


COUNTY 

SAMPLE  LOCATION 

ANALYSIS  NUMBER 

DRAINAGE  BASIN 

WATER  FLOW  RATE 

FLOW  MEASUREMENT  NETHCO 

ALTITUDE  OF  LAND  SURFACE 

TOTAL  WELL  DEPTH  BELOW  LS 

SKL  ABOVE(+)  CR  BELOW  LS 

SAMPLE    DEPTH    BELCW    SURFACE 


BLACKFOOT    RIVER    AT    HOGUM    CREEK    ROAD 


LEWIS+CLARK 
14N       7W       5C0C 
75W09S8 
76F 

NOT    MEASURED 


EQ/L 

MG/L 

BICARBCNATt (HC03) 

81. 

CARBONATE  (C03) 

0. 

CHLORIDE   (CD 

SULFATE  (SC4) 

9.5 

0.0C2 

FLUORIDE    (F) 

O.COl 

NITRATE  (N03  AS  N) 
NC3  +  NC:2  (TOT  AS  N) 

G.GDO 

PHCSPMATE(PC4  AS  P) 

MEO/L 
1.3 
0.0 

C.l 


TOTAL    CATIONS 


0.003 


TOTAL    ANIONS 


1.5 


LABORATORY    PH  7.95 

FIELD    WATEP    TEMPERATURE     (C) 
DISSOLVED    SOLIDS    CALCULATED 
LAB    CONDLCTIVITY-UMHOS-25C  155. 


TOTAL    HARDNESS    AS    CACQ3 

TOTAL    ALKALINITY     AS    CACa3 

LAB    TURBIDITY    (JTU) 

SODIUM    ADSORPTION    RATIO 


66 
^9. 


SEDIK 

C  A  DM  I 

L£ 

ARSE 

COP 

L 

MANGA 

LEAD, 

CQPPE 

ZINC, 


ENT,TCT 

UMtDISS 

AD    DISS 

N I  C  ,  T  R 

PER.TR 

EAD,TR 

NESE,TR 

TOTAL 
R, TOTAL 

TOTAL 


ADDITIONAL 


,SUSP 
(MG/L 
(MG/L 
(^G/L 
(HG/L 
(HG/L 
(MG/L 
(MG/L 
(MG/L 
(MG/L 


(MG/LI 
AS    CD) 


162. 


AS 
AS 
AS 
AS 
AS 
AS 
AS 
AS 


PB) 
AS) 
CU) 
PB) 
MNI 
P3) 
CU) 
ZN) 


.001 

.05 

.004 

.01 

.17 

.35 

.17 

.04 

.26 


P    A     R    A    M 

ARSENIC, D 

COPPER, 0 

Z  I  fviC  ,  0 

IRON, 

ZINC, 

CADMIUM, 

ARSENIC, T 

IRON,     TCT 

CADMIUM, T 

MANGANESE 


E  T  E 
ISS(MG 
IS3(MG 
ISS(MG 
TR     (MG 


TR 
TR 
CT 
AL 

CT 


(MG 
(MG 
(KG 
(KG 

(MG 
TOT 


R  S 
/L  AS 
/L  AS 
/L  AS 
/L  AS 
/L  AS 
/L  AS 
/L  AS 
/L  AS 
/L  AS 
(MG/L- 


AS) 

CU) 
ZN) 
FE) 
ZN) 
CD) 
AS) 
FE) 
CD) 
MN) 


:  .00  1 

.01 
.04 

1,9 
,21 

O.CCl 
.006 

2.0 
.002 
.  36 


REMARKS:     MIKE    HORSE    DAM    FAILURE 


TURBID, BRCWMSH-GRAY    COLOR, HIGH    FLOW 


EXPLANATION:    MG/L=MI  LLIGRAMS    PER    LITER      MEG/L  =  MLLI  EQUiV  ILENTS    PER    LITER 
ALL    CONSTITUENTS    DISSOLVED     (DISS)     EXCEPT    AS    NOTED.    TOT=TOTAL    SUSP= SUSPENDE 
(M)=    MEASUf<ED(R)=REPORTED     (  E  )  =ESTI  MATED    M=METERS    Tk=TOTAL    RECOVERABLE 

SAMPLE    NO  SAMPLER       LES             HANDLING    3210          ANALYST       LAB          LAB       WQB 

COMPLETED  07-14-75      COMPUTER    RUN    07/15/75       PROGRAM      SYS    75            FUND    0650 

STND    DEV.  ION    BALANCE       9.99               CA          MG         NA            K         CL       SC4      HCQ3       C03       NC 

SEGMENT  MPDES                                      0.0      0.0      0.0      0.0      0.0     13.0    87.0      CO       C. 


A-22 


^''at£a:^lx-JS)cSss^ 


GEOLOGICAL    Sl.P^Fv^''     ^'^'t-iOK 

LAB  :^r.^i^vi,^^ri 


26099 


comments:   '   '°'''^-'  ^^^^^C£  WATER 
BPEAK  IN  TAILINGS  PO'JD  DyKE 


GEOLOGIC  UNIT; 
SPILL  INTO  8LACKF00T  PIvER 


A/*^</IM. 


CADMIUM    DISSOLVED 
CADMIUM    TOTAL 

COP^lP   oissolveo 
CC^^EP    TOTAL 
f^O'j    T'lSSriL^/rp 
Ii^O's'    TOTAL 

L-r-io  cissjLv'Ed 


UG/L 

1 

UG/L  < 

10 

UG/L 

3 

U3/L 

"50 

UG^L 

^0 

iJG/L 

ison 

UG/L 

t* 

LEAD  TOTAL 
MANGANESE  DlSSCLvrO 
"^■^GfVtSE  TOTAL   - 
^iLvfP  DISSClvED 
SlLVPi'  TOTAL 
?JnC  dissolve  n 
7I^C  TOTAL 


UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 


no 

50 

170 

0 

10 

60 

1  70 


A-23 


5TATH  HEALTH  OEPT.        WATER  QUALITY  RiiHPy*,. 

WUALITY  BUKEAU         HELENA.  HO^J ANA       59601 

STATE"  MONTANA"^ 

LAT.-LCNG.  ^o57:34N  11234Pgw  .                       CCUNTY  LEhlS+CLARK 

STATION  CC'Ji            il-^3429W  S^^PLE  LOCATION  14N   8W  i^CDD 

i^ATE  SaKPLEC  06-24-75  ANALYSIS  NUMBER  75WI052 

TIME  SAMPLED  1610  DRAINAGE  BASIN  76F 

METHOD  SAMPLED  a?AA  r-                     WATtR  FLOW  RATE 

57.M?L-^  SGU.^CH   STREAM  ALT^^nn'^nc 'f!;'''^  "^"^"^'^   ^^^  MEASURED     . 

WATER  1^--   MM.  Q  r  ALTITUDt  OF  LAND  SURFACE 

AgUlFERCsI  ''^^''-  "^^^    °^P^^^  "«-"^  LS  ' 

""SASPLED  BY   .KP^  ^"'-  A«^V£(  +  }  OR  BELOV*  LS 

SAMPLED  dY   USFS  SAMPLE  OEPTH  BcLOW  SURFACE  ( 

SA.».PLING  SITE:  SLACKFCOT  RIVER  BELOW  7-UP  PETE  CREEK 

MG/L      MEC/L  i 

CALCIUH  (CAJ  .  f^G/L      NELVL    I 

MAGNESIUM  ('kg,  ' '  cT.f^tlV ':'r''' '  ''''  ^'^^^ 

SUDIUK  (NAJ  CARBoNATE  (C03J      0.         q,^ 

?:?TASSIUM  (K  CHLORIDE   (CD  I 

"^"TRCN  (f£)  SULFATE  (SG4}  4.4        0.092  ^ 

MANGANESE  ^N  ,,   '^^^C^RIDE    (F) 

ALUMINUM  (^L)  NITRATE  (N03  AS  N)  .- 

0.00    _o.oco  ^:^,[]:^  11 ;:!  ^ 

TOTAL    CATIONS  "oToOO  TOTAL    ANI3.S  Till    { 

^lELD    .ATE.    T.--!;pE"^T;RE\cy  "'''  t    '"'''    HARONESS    .S    C.C03 

CISSOLVEL     SGlIds    CA^cC^AJ^i  '''""    ALKALINITY    AS    C.CC3  iJZ 

L^3    CCNDLCTIVITY-UMHOS-25C  151                           cnn,             TUKblOlTY    (JTU)          225. 

unnu^    ^pt  191.                        SODIUM    ADSORPTIGN    RATIO 

SEDIMENT, Trr, SUSP    ^M^/Ll'  \c/    ^  ^          P    A    R    A    M    t    T    E    R  S  | 

.3P-ER,TaiAL    WL    I^CU  r-  CCPOER,TR     (K,G/L  AS    CU,  .01 

^.AN.AWESE,    TGT     (i;,;L-SN  '3I  ^^ANGANESE  ,TR  ( MG/L  AS    MN ,  .  ^g  ^ 

IHG,^.    TCTAL    (KG/L    AS    F-  in  r^■.       '^'^^^'^'^     ''^'^/L  AS    F5 ,  .97  I 

ZINC,     TOTAL     (M,G/L     ^,    lA  n  ZIjNC,TR     {.^G/L    AS    ZN)  .01 

I 


«EM»KKS=     MKE    HORSE    C...    FMLORE  WiTtR    TURBID.     BRC«N    CLG, 

VL=viLLlGRAf'S    F 
S    DISSOLVED     (DI 


ir^c^I^{;j,;:j^^::'^";?r?.Ef^^'3"    -?-:--'!=y'vae.TS  .,K  .ueK 


Cu!;ptETED    .6-0.-75    'cc'p,?.,    "L.   0    IT^VKf"'    ^   ^'"^^^^    '>-''''    "^""   ^^^-" - 
3E-.MFM7  M«n..        '       ^-^^  ^^^       "<^         '>'*  X         CL       SJ-.      HCu3       CU3       1:^,      * 


0.0       0.0       0.0      O.u       O.C      '..^    95,7 


i 


A-24 


'^NITEO    STATES    DEPARTMENT    OF    rnr    r 


UTAH 


WATER    UUALlTr    ANAL Yclc 
LAB    ID    «    18.508    REcZ'VllOl 


SAMPLE    LOCATION:    BLACKFnnr    o    o. 

STATION    ID;  ip^o??I    ^    ^^    ^-UP    PETE    C 

DATE    OF    COLLECTION-    RFr^M^c       '-^^•LONG.SEO. 
COUMTY    CODE:    049         ooo^^^:-J;0^27      END- 

CATA    type:    p      source-    SnRFJr^'^^^''^^'^TI^'^- 
COMMENTS:  ^'^''^t.    SURFACE    WATER 

BREAK    IN    TAILINGS    PQND    DYKE 


^f^    LINCOLN.    MT. 
^65721     1123S02 

GEOLOGIC    UNIT: 


Pf 


00 


SPILL    INTO    BLACKFOOT 


RIVER 


up  /iff  /^ 


"r 


CADMIUM    DISSOLVED 
C^Di-^IUM    TOTil 
CCfP£-    DISSOl'veh 
Ce^^^Ec    TOTiiL 
NO'-J    DISSOLVE"- 
NO'm'    TUTiL 
LrAD    DiSSOLv/Eo 


UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 


0 

1 

m 

'^cOO 
? 


LEAD  TOTAL 
■^AWG^NESE  DISSOLVEO 
^ANG.^-ESE  TOTAL 
SlLvr«  DISSOLVEQ 
SILVER  TOTAL 
^^^C  DISSCLvrn 
7i\z    TOr-:L 


UG/L 

I'G/L 

uG/L 

UG/L 

•JG/L 

i-'G/L 

v'G/L 


100 

0 

3  30 

G 
10 
10 

70 


A-25 


STATE  HEALTH  DEPT. 


WATER  QUALITY  BUREAU 


HELENA,  MONTANA   59601 


STATE 

LAT.-LCNG. 

STATION    CC3DE 

JATiE    SAMPLED 

TIME    SAMPLED 

METHOD    SAMPLED 

S^T^CE    SCURCd 

WATER    USE 

AQUIF£R(S) 

""SAMPLED    BY 


MONTANA 
4o57  5N 

06-25-75 

150C 
GkA3 
STREAM 
UNUSED 


WOBH 


COUNTY 
112J927W  SAMPLE  LOCATION 

ANALYSIS  NUMBER 

DRAINAGE  BASIN 

WATER  FLOW  RATE 

FLOW  MEASUREMENT  METhOD 

ALTITUDE  OF  LAND  SURFACE 

TOTAL  WELL  DEPTH  BELOW  LS 

SWL  A£OVE(+J  OK  BELOW  LS 

SAMPLE  DEPTH  BELOW  SURFAC= 


LEWIS+CLARK 
14N   8W  19 
75W103t> 
76F 


SAKFLI\G  SITE:  BLACKfOOT  R  AT  LINCOLN 


(-ALCIUM 

MAoNESIUM 

SUDIUM 

POTASSIUM 

"IkCNl 

'■ANGANESE 

ALUMINUM 

HYDR03EN 


MG/L 


(CA) 
(MG) 
(NA) 
(K) 
(FE) 
(MN) 
(AL) 
(h+) 


.03 
<  .01 


TOTAL  CATIONS 


LAfiORATCRY  PH 

FIELD  .^ATER  TEMPERATURE  (C) 

>lSSOLVtD  SCLIDS  CALCULATED 

LAB  CONDUCTIVITY- ■JMHCS-25C 


HEC/L 


0.002 


0.002 


9.0 


192- 


MG/L 


SEDIMENT, TCT, SUSP 
CADMIUM, DI£S(KG/L 

CEAD  DISS (MG/L  AS 

COPPER, TR  (MG/L  aS 

!^ANGANESE,TR{MG/L  AS 

IRC;>i,TR  (MG/L  AS 

CtDMIU",  TP  (MG/L  AS 

ZINCTR  (MG/L  AS 

'  LEAD,TR  (MG/L  AS 

ARSENIC, TR  (MG/L  AS 


DOIT 
(MG/L) 
AS  CD) 
PB) 
CU) 
MN) 
FE) 


A  L 


CD) 
ZN) 
Pb) 
AS) 


I  C  N 
548. 

<  ,001 

<  .C35 
.01 
.36 

4.9 
.001 
.05 
<  0.05 
.003 


BICARBONATE (HCQ3) 

CARBONATE  (C03) 

CHLORIDE   (CD 

SULFATE  (S04) 

FLUORIDE    (F) 

NITRATE  (N03  AS  N) 

NL'3+.\u2  (TOT  AS  N) 

FHGSPrtATE(P04  AS  P) 

TOTAL  ANIONS 

TOTAL  HARDNESS  AS  CACG3 

TOTAL  ALKALINITY  AS  CACU3 

LAB  TURBIDITY  (JTU) 

SODIUM  ADSORPTION  RATIO 

PARAMETERS 

ARSENIC, DISS(HG/L  AS  AS) 

COPPER, DISS(MG/L  AS  CU ) 

ZINC,OISS(MG/L  AS  Zti) 

COPPER, TOTAL(MG/L  AS  CU) 
MANGANESE,  T 3T  (MG/L-MN) 

IRON,  TOTAL  (MG/L  AS  FE ) 

CADMIUM, TOT  (MG/L  AS  CD) 

ZINC,  TOTAL  (Mb/L  AS  ZN) 

LEAD,  TOTAL  (MG/L  AS  Pd) 

ARStNICTOT  (MG/L  AS  AS) 


MEC/L 


C.uOO 


240- 


<  .00  1 

<  .01 

<  .01 
.03 
-43 

11- 
-oOl 
.09 
05 
009 


<  0. 


Jt/.A.^iKS:  MlKt-HCRSE  MlhE  SURVEILL.  VERY  TURBID-LIGHT  TAN  COLOR 

"XPLANATICN:  MG/L  =  M  I  LL  I-'RAMS  PER  LITER   "»EQ/L  =  MILL  I  EQUI V  ILENTS  PER  HT-R 
^lL  CuNiTITUEATS  DiSSCLVtD  (DISS)  EXCEPT  AS  NOTED.  TGT=TOTAL  SUS?=SUSPtNDcD 
(•«')=  MEASURED(  :<)=R£PLKTtC  (  h  )=E  STIMAT  ED  M=METERS  TR=TOTAL  RECOVERABLE 

Sample  i\^        3   sampler   MJ?     handling  3210  analyst   KEV    lab   V,UbH 

COMPLETED  Cb-.:H-75   COMPUTER  KUN  J8/C6/75   PROGRAM  SYS  75     FUND  0650 

L-T„D  D  =  V.  ICN  BALANCE  -0.01      CA    MG    NA     K  CL   S04   HC03   C03   N03 

otGMENT       MPDES                0.0   CO   U.G   0.0  33.3  33.3   O.D  33.3   0.0 


A-26 


STATE    HEALTH    DEPT, 


i 


WATER    QUALITY     BUREAU 


""  ST/TE 

LAT.-LCNG. 

STATION  CCDE 

DATE  SAMPLED 

TIME  SAMPLED 

METHOD  SAMPLED 

S^TlPLE  SlLkCE 

''ATE?  USE 

__AauiFER(S) 

SAMPLED  3Y 


MONTANA 
Ao5636N 

06-24-75 

1530 

GRAB 

STRcAM 

UNUSED 

USPS 


HELENA,  MONTANA   5St01 


11244I6W 


I 


COUNTY 

SAMPLE  LCCATION 

ANALYSIS  NUMBER 

DRAINAGE  BASIN 

WATER  FLOW  RATE 

FLCW  MEASUREMENT  METHOD 

ALTITUDE  OF  LAND  SURFACE 

TOTAL  WELL  DEPTH  BELCW  LS 

^WL    AdGV£(+)    OR    BELOW    LS 

SAMPLE    DEPTH    BELOw    SURFACE 


LEWIS+CLARK 
14N       SH    28ABA 
75WI053 
76F 


_3A^FLiNG    SITE:     BLACKFGCT    RIVER    AT    DALTON 


MTN    FCAO    BRICGi 


■ 


CALClUf 

WGNE  SI  Dm 

SODIUM 

[POTASSIUM 

"  lACN" 

1AKGANESE 

ALUMINUK 

HyDRC-JEN 


(CA) 
(MG) 
(NAJ 
(K) 
(FEI 
(MN) 
(AL) 
(h+) 


MG/L 


MEQ/L 


0.00 


TOTAL  CATIONS 


0.000 


O.DUQ 


EICARB0NAT£(HC03) 

CARBONATE  (C03J 

CHLORIDE 

SULFATE 

FLUORIDE 

NITRATE  (N03 

NC3+NC2  (TOT 

PHOSPHATE (P04 


(CD 
(S04) 
(F) 
AS  hi 
AS  N) 
AS  P) 


MG/L 
135. 
0. 

2.9 


TOTAL  ANIONS 


I  _  LABOR  ATOPY    PH 

»ELJ  WATc=^'  TEMPERATURE  (CJ 
♦SSGLVEO  SCLIGS  CALCULATED 
UB    C-'NDLCTIVITY-0MH0S-25C 


7.95 


¥i 


A    D     J    I     T 
■^ECIMEM,TLT,SOSP     (MG/L) 
•^??tR,Tr,TAL(KG/L    AS    CJi 
«N.ANfc3£,     TOT     (.^G/L-H-v.) 
CN,    T^y^jL     (MG/L    AS 
;J-^IU^,TCT    (V.G/L 
f'N'C,     IlTAL     (.^b/L 
^fAO.     T_,TAL     ("IG/L 
'■'SENICTCT     (MG/L 


A 

AS 
AS 
A3 

AS 


Ft) 
CD) 
14) 
PG) 
A3) 


213. 

1  C  N 
3c6. 

<  0.01 

,31 

s.o 

<  O.Ool 

.06 

<  u. 05 

,005 


TOTAL  HARDNESS  AS 

TOTAL  ALKALINITY  AS 

LAB  TURBIDITY 

SODIUM  ADSORPTION 


CACJ3 
CACC3 
(  JTU) 
RATIO 


A    L 


PARAMETER 

COPPER, TR     (MG/L 

MANGANESE, TR(MG/L 

IRuN,Tk     (MG/L 

CADMIUM,    TR     (MG/L 

ZINCTR     (MG/L 

LEAD,TR     (MG/L 

ARSENIC, TR     (Mo/L 


S 

AS 
AS 
AS 
AS 
AS 
AS 
AS 


CU) 
MN) 
FE) 
CD) 
ZN) 
P8) 
AS) 


MEC/L 
2.219 
CO 

0.  060 


2.230 


111 

180. 


0.01 
.16 
.E4 

O.COI 

.ul 
0.05 


'■''^^:     MKE    hCRSc    CAM    FAILURE  WATER    TURBID,     BRCWN    COLOR 


^^cA.OREC(R).......,_.-i----^^-^-TEO 


iV^-cTEG  Gc-J^-75 


SAMPLER    jR 


HANDLING  2C0J    ANALYST  "kE' 


'^'  •  V   ,.r''~^^   ^-"■'^UTER  RUN  .3/05/75  PROGRAM  .V-  7.  ''^^         '"'^^   ^''^^^ 

,,-V.  ICN  BALANCE   9.99       CA    MG  NA     k  r.  "  -^     ^"^"^^    ^^^0 

'^PCcS                0  f-j   ;^.  '^^.    ^  CL  iOA   HCU3   CQ3   N03 

0.0   u.O  j.u   0.0  0.0  2.0  97.4   O.C  nJ, 


A-27 


STATE  HtALTH  0£PT. 


WATER  QUALITY  eURcAU 


HELENA,  MCMTANA   59601 


ST^STt 

LAT.-LUNG. 

STATION  CODE 

OATE  SAMPLED 

TIME  SAMFLEU 

METHOD  SAMPLED 

SA>PrE":STDl"?!CE 

WATER  USE 

AQUIFER (Si 

sampLec  by 


MONTANA 
465537N 

06-2.'*-75 
165  0 
GRA3 
STREAM 
UNUSED 


L-SFS 


CCUNTY 
11251  6W  SAMPLE  LOCATION 

ANALYSIS  NUMBER 

DRAINAGE  BASIN 

WATER  FLOW  RATE 

PLOW  MEASUREMENT  METHCO 

ALTITUDE  OF  LAND  SURFACE 

TOTAL  WELL  DEPTH  BELOW  LS 

SWL  AtiOVE(+)  OR  bELCW  LS 

SAf^FLE  DEPTH  EELOW  SURFACE 


LEWIS+CLA8K 
14N  lOW  34BDC 
75W1054 
76F 

NOT  MEASURED 


SAMPLING  site:  fiLACKFCLT  RIVER  AT  BLACKFOOT  CANYON  CAMP 


CALCIUM 

VAGNtSIUM 

SGDIUK 

PJTiiSSIUM 

~  r»CN 

.".ANGAKESE 

ALUMINUM 

HYDROGEN 


MG/L 


(CA) 
( KG } 
(NA) 
(K) 
<FE) 
(NN) 

(h+J 


C  .  00 


MEO/L  MG/L 

BICARfiuNATE(HC03)  136. 

CARBONATE     (C03)  0. 

CHLORIDE        (CD 

SULFATE     (SC4J  3.1 

FLUORIDE  (F) 

NITRATE     (N03    AS    N) 

NL3+N02     (TCT    AS    N) 

O.OGO    FhDSPHATE(P04    AS    P) 


MEC/L 
2.229 

0.0 

0.C65 


TOTAL    CATIONS 


LABORATORY    PH 

flLlJ    WyJTER    TcwPERATURE     (C) 

DISSOLVED    SCLIDS    CALCULATED 

L\B    CCNCLCTIVITY-UriH0S-25C 

A    0    D    I    T 
SEDIMENT, TCT, SUSP    (MG/L) 
C'JPP£R,TCT;;L(KG/L    AS    CU  } 

»'An;anese,  tot  (^g/l-mn) 

IRON,  TGT^L  (MG/L  AS  FE ) 

(HG/L  AS  CD) 

{AG/L  AS  ZK) 

(MG/L  AS  Pci) 

(MG/L  A3  AS) 


3.0  0C 
7.95 


TOTAL  ANIONS 


2.2-^4 


215. 


A    L 


CADMIUf,TOT 
ZINC,  TOTAL 
LEAD,  TUT/L 
A  <3£NIC,TCT 


1    0    N 
316. 
.01 
.30 
3.0 
<    0.001 
.u6 
0.05 
.005 


< 


TOTAL    HARDNESS    AS 

TOTAL    ALKALINITY    AS 

LAB    TURBIDITY 

SODIUM    ADSORPTION 

PARAMETERS 

COPPER, TR     (MG/L    AS 

MANGANESE, TR(MG/L    AS 

IRON,TR     (MG/L    AS 

CADMIUM,     TR     (MG/L    AS 

ZINCTR     (MG/L    AS 

LEaD,TR    (MG/L    AS 

ARSENIC, TR     (MG/L    AS 


CACC3 
CAC03 
(JTU) 
RATIO 


CJ) 
MN) 
FE) 
CD) 

r.ii 

PB) 
AS) 


112 
17C. 


O.Cl 
.15 
.7C 

O.OCi 
-01 

0.c5 
.001 


.^c-IAKKS:  flKE  HGR5E  CAM  FAILURE 


EXPLAKATICN 


WATER  TURBID,  BRCWN  COLOR 


MG/L=MILLIGRAm5  per  LITER   MEQ/L=M LLI EwUI V ILENTS  PER  LITER 

UL  Constituents  dissolved    (diss)   except  as  noted.   tgt=total 

(y)=  MEASURtC(K)=REPORTED  ( E ) =ESTI MATED  M^HETERS  TR=TCTAL 


SUSP=SLSPEN0ED 
FECOVERAbLE 


SA.'^PLE  N'O           SAy^PLEK    OR     HANDLING  2000  aWaLYST   KEV    LAb   WQBH 

^.LMPLtiTtD  C3-C4-75   CUMPUTER  RUN  Oa/G6/75   PKOGKAM  SYS  75     FUND  C650 

oT\D  DEV.  IC^  cALANCE   9.99      CA    MG    WA     K  CL   SG4   HC03   C03   N03 

ScG>-!tNT       MFDES                0.0   0.-:   CO   CO  J.O   2.8  97.2   O.O   O.G 
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station:  POPS  place 
NUMBER  OF  samplers:  :i 

SAMPLING  period:    11-1-72 


RANK 


ABUNDANCE 


PEPCENT 
OF  TOTAL 


1 
2 

3 
4 
5 
6 
7 
6 
9 
10 
11 


1  58 
64 
15 
8 
2 
2 
2 
1 
1 
1 
1 


62.0 
2S,  1 
5.9 
3.  1 
0.8 
0.3 
0.8 
0.4 
0.4 
0.4 
0.4 


TOTAL 


255 


100.0 


4 


I 


01  VE'^SITY 
MAXIMUM  DIVERSITY 
MINIMUM  DIVERSITY 
hEDUNDANCY 

evenness 
equ1ta3ili ty 

species     rtlCHNESS 


shannon 

1 

.62 

3 

.46 

V 

.37 

0 

.6 -J 

0 

.47 

-\ 

.20 

1 

.41 

BRILLOUIN 

1.53 
3.32 
0.31 
0.60 
0.46 
0.23 
1.30 
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JANUARY     12.     1976 

station:   POPS  placiI 
NUMBER  OF  samplers:   a 

SAMPLING    PERIOO:         lD-2-75 


RANK 

1 

2 
3 

5 
6 

TOTAL 


PERCENT 
ABUNDANCE  OF     TOTAL 

34  85.0 

2  5.0 

1  2.6 


1 


1 


SHANNON 

DIVERSITY 

0.95 

MAXIMUM     DIVERSITY 

2.53 

minimum     DIVERSITY 

C.83 

REDUNDANCY 

0.94 

EVENNESS 

0.37 

EQUITAEILITY 

0.18 

SPECIES     RICHNESS 

0.7  7 

2.5 


1  2.5 


2.5 


40  100.0 


BRILLOUIN 

0.76 
2.27 

0.66 
0.94 
C  .  33 
C.  19 
C.57 
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station:  flesher 
n0k3er  of  samplers:   3 
sampling  pepioo:   10-19-71 


RANK 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 

la 

19 
20 
21 

zz 

23 
24 

25 
26 
27 
2U 

TOTAL 


ABUNDANCE 

351 

243 
206 
157 
102 

ai 

57 

46 
32 

30 
28 
IS 

8 

8 

6 

5 

5 

4 

4 

3 

3 

3 

2 

2 

2 

1 

1 

1 

1408 


PERCENT 
OF  TOTAL 

24.9 
1  7.3 
14.8 
11.2 

7.2 

5,0 

4.0 

3.3 

2.3 

2.  1 

2.0 

1.1 

0.6 

0.6 

0.4 

0.4 

0.4 

0.3 

0.3 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.  1 

0.  1 

100.0 


DIVERSITY 

MAXIMUM  DIVERSITY 

MINIMUM  DIVERSITY 

REDUNDANCY 

EVENNE3S 

EQUITAEILITY 

SPECIES  RICHNESS 


SHANNON 

BRILL OUIN 

Z.Z2. 

3.27 

4.81 

4.73 

0.23 

0.20 

0.32         .      .  . 

0.32 

0.69 

0.69 

C-32 

0.36 

3.0  1 

2.91 
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station:  flesher 
number  cf  samplers:  3 

SAMPLING  period:    11-1-72 


4 

i 


* 


RANK 

1 

2 
3 
4 

5 
6 

7 

e 

9 

13 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 
£1 
22 
23 

TOTAL 


ABUNDANCE 

425 

o36 

125 

81 

69 
35 
34 

26 
21 

20 
20 
16 
17 

15 

13 

1  1 

8 

5 
5 
2 
2 
2 
2 

1292 


PERCENT 
OF  TOTAL 

32.9 
26.0 

9.7 

6.3 

5.5 

2.7 

2.0 

2.0 

1.6 

1  .5 

1.5 

1.4 

1.3 

1.2 

1.0 
0.9 
0.  6 
0.4 
0.4 
0.2 
0.2 
0.2 
0.2 

10  0,0 


DIVERSITY 

MAXIMUM  DIVEr^SITY 

MINIMUM  DIVLt'SlTY 

REDUMOANCY 

EVENNESS 

EQUITAEILI TY 

SPECIES     RICH.nESS 


SHANNON 

3.04 
4.52 

'^       r>  ^ 
V  •  <;  ^ 

0.34 

0,67 

0.2:> 

2,75 


BRILLOUIN 


2. 
4. 


.99 
,4b 

0,  la 

0.34 
0.67 

0.34 

2.65 
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station;   FLESHER 
NUMBER  OF  SAMPLERS:    3 
SAMPLING  period:    10-2-75 


RANK 

1 
2 

3 

4 

5 

6 

7 

d 

9 
10 
11 
12 
13 
lA 
15 
16 
17 

TOTAL 


ABUNDANCE 
67 

6 

5 
A 

A 
3 
2 
2 
2 
2 


1  1  1 


PERCENT 
OF  TOTAL 

6C.4 
7.2 
5.4 

4.5 

3.6 

3.6 

2.7 

1  .6 

l.ti 

1.8 

1.8 
C.9 
0.9 
0.9 
0.9 
C.9 
0.9 

100.0 


OI VERSITY 
MAXIMUM  DIVERSITY 
MINIMUM  DIVERSITY 
rvEOUNDANCY 
EVENNESS 
ECUITAdlLI TY 
SPECIES  F.ICHNESS 


SHANNON 

2.41 
4.09 
1.17 

0  .37 
0.59 
?  .  36 
2.06 


BRILLCUIN 

2.  14 
3.71 

0.96 
C.57 
C.58 
0.40 
1.74 
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PAGE 


station:   POPS  place 
NUMBER  OF  samplers:   1 

SAMPLING  period:    10-19-71 


RANK 


3 
4 
5 
5 

7 

a 

9 

total 


abundance 

23 

10 

7 
2 


47 


PERCENT 
OF  TCTAL 

48.9 
21  .3 
14.9 

4.3 

2.1 

2.1 

2.1 

2.1 

2.1 

100.0 


DIVERSITY 

MAXIMUM  DIVERSITY 

MINIMUM  DIVERSITY 

REDUNDANCY 

EVENNESS 

EOUITABIL ITY 

SPECIES  RICHNESS 


SHANNON 

2.17 
3.17 
1  .  17 
0.53 
0.69 
0.39 
1.73 


3RILLOUIN 

1.87 
2.77 

C.93 
0.49 
0.68 
0.44 
1  .42 
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station:   POPS  place 

NUMBER  OF  SAMPLERS:    1 
SAMPLING  period:    10-19-71 


RANK 

1 

2 
3 
4 
5 
6 

TOTAL 


ABUNDANCE 

12 
12 

5 
4 
1 

1 

35 


PERCENT 
OF  TOTAL 

34. 3 
34.3 
14.3 
11.4 

2.9 

2.9 

100.0 


■3 


■i- 


SHANNON 

DIVERSITY 

2.11 

MAXIMUM  DIVERSITY 

2.58 

MINIMUM  DIVERSITY 

0.92 

REDUNDANCY 

0.29 

EVENNESS 

C.82 

EQUITABILITY 

0.41 

SPECIES  RICHNESS 

1  .70 

BRILL OUIN 

1.82 
2.24 
0.72 

0-28 
0.81 
0.48 
1.34 
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station:   pops  place 
number  of  samplers:   1 

SAMPLING  period:    10-19-71 


RANK  ABUNDANCE 

1  32 

2  27 

3  24 

4  13 

5  12 

6  2 

7  1 

8  1 

9  1 

TOTAL  113 


SHANN3N 

DIVERSITY 

2.47 

MAXIMUM  DIVERSITY 

3,17 

MINIMUM  DIVERSITY 

0.5B 

REDUNDANCY 

0.27 

EVENNESS 

0.78 

EQUITA8ILITY 

0.36 

SPECIES  RICHNESS 

2.11 

PERCENT 

OF  TOTAL 

23.3 

23. 

.9 

21 

.2 

11.5 

10. 

.6 

1  .8 

0. 

,9 

0.9 

0, 

.9 

100.0 

BHILLOUIN 

2.30 
2.96 
0.48 
0.26 
0.78 
0.42 
1.38 
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february  19.  1976 

station:   pops  place 
NUMBER  OF  samplers:   1 

SAMPLING  period:    11-1-72 


RANK 

1 

3 
4 

5 

TOTAL  97  100.0 


PERCENT 

ABUNDANCE 

OF  TOTAL 

46 

47.4 

39 

40.2 

5 

5.2 

5 

5.2 

2 

2.1 

DIVERSITY 

MAXIMUM  DIVERSITY 

MINIMUM  DIVERSITY 

REDUNDANCY 

EVENNESS 

EQUITABILITY 

SPECIES  RICHNESS 


SHANNON 

BRILL OUIN 

1.60 

1.49 

2.32 

2.19 

0.33 

0.27 

0.36 

0.37 

0.69 

0.68 

0.24 

0.29 

1.35 

1.20 
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a 


station:   pops  place 
number  of  samplers!   1 
sampling  period:   11-1-72 


RANK 

1 
2 

3 
4 
5 
6 
7 
8 
9 
10 

TOTAL 


ABUNDANCE 

72 

7 
3 
2 


PERCENT 
OF  TOTAL 

60. 0 
7.8 
3.3 
2.2 


90 


ICO.O 


SHANNON 

BRILLOUIN 

DIVERSITY 

1.26 

1.09 

MAXIMUM  DIVERSITY 

3.32 

3.05 

MINIMUM  DIVERSITY 

0.79 

0.64 

REDUNDANCY 

0.31 

0.31 

EVENNESS 

0.33 

0.36 

EOUITABILITY 

0.19 

0.21 

SPECIES  RICHNESS 

1.07 

0.88 

A-38 
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FEBRUARY  19,  1976 

STATION:   POPS  PLACE 
NUMBER  OF  samplers:    1 
SAMPLING  period:    11-1-72 


PERCENT 

RANK  ABUNDANCE  OF  TOTAL 

1  ♦O  58.8 

2  22  32.4 

3  3  4.4 
♦  2  2.9 
5  1  1.5 

TOTAL  68  100.0 


i 

i  SHANNON  BRILLOUIN 


1.29 


DIVERSITY  1.41 

MAXIMUM  DIVERSITY  2.32  2^15 

MINIMUM  DIVERSITY  0.44  0.36 

REDUNDANCY  0.48  0.48 

EVENNESS  0.61  o.60 

E0UITA8ILITY  0.23  0.27 

SPECIES  RICHNESS  1.13  i.oi 
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station:   POPS  place 

NUMBER  OF  SAMPLERS:    I 
SAMPLING  period:    10-2-7£ 


RANK 

1 

2 

TOTAL 


ABUNDANCE 

9 
2 

11 


PERCENT 
OF  TOTAL 

61.8 
18.2 

100.0 


DIVERSITY 
MAXIMUM  DIVERSITY 
MINIMUM  DIVERSITY 
REDUNDANCY 
EVENNESS 
EQUITABILITY 
SPECIES  RICHNESS 


SHANNON 

BRILLOUIN 

0.68 

0.53 

1.00 

0.80 

0.44 

0,31 

0.56 

0.57 

0.68 

0-65 

0.2C 

0.23 

0.49 

0.30 

A-40 


I  MONTAKA  OEPAf^TMENT  OF  FISH  AND  GAME 
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FEBRUARY  19,  1976 

i        station:   POPS  place 

f*JHBER    OF    samplers:        1 
-  SAMPLING    period:        10-2-75 


PERCENT 
RANK  ABUNDANCE  OF     TOTAL 


1  10 

2  1 

TOTAL  11 


DIVERSITY 

MAXIMUM  DIVERSITY 

MINIMUM  DIVERSITY 

REDUNDANCY 

EVENNESS 

EOUITABILITY 

SPECIES  RICHNESS 


A-4I 


90.9 
9.1 

100.0 


SHANNON 

SRILLOUIN 

C.4A 

0.31 

1.00 

0.80 

0.44 

0.31 

1.03 

1.00 

0.44 

0.39 

0.13 

0.14 

0.31 

0.18 

PAGE   14 


RPT    2200.1 


MONTANA    DEPARTMENT     OF    FISH    AND    GAME 
SPECIES    DIVERSITY    ANALYSIS 
FEBRUARY     19,      1976 


PAGE        15 


station:   POPS  place 

NUMBER  OF  samplers:    1 

sampling  period:   10-2-75 


rank 
1 

2 

total 


ABUNDANCE 

8 
1 


PERCENT 
OF    TOTAL 

88.9 
ll.l 

100.0 


diversity 
maximum  diversity 

MINIMUM  diversity 

redundancy 
evenness 
equitability 
species  richness 


lANNON 

BRILL OUIN 

0.50 

0.35 

1.00 

0.76 

0.50 

0.35 

1.00 

1.00 

0.50 

0.45 

0.16 

0.17 

0.3* 

0.  16 
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february  19,  1976 

station:   flesher 
number  of  samplers:   1 

SAMPLING  period:    10-19-71 


HANK  ABUNDANCE 

1  68 

2  79 

3  64 
A  34 

5  21 

6  20 

7  16 

8  13 

9  5 

10  5 

11  A 

12  2 

13  2 

14  2 

15  1 

16  1 

TOTAL  357 


SHANNON 

DIVERSITY 

3.01 

MAXIMUM    DIVERSITY 

4,00 

MINIMUM     DIVERSITY 

0.42 

PEDUNDANCY 

0.23 

EVENNESS 

C.75 

EQUITABILITY 

C.36 

SPECIES    RICHNESS 

2.66 

PERCENT 

OF     TOTAL 

24 

.6 

22. 

.1 

17, 

.9 

o, 

.5 

c, 

.9 

5, 

.6 

4 

.5 

3. 

.6 

1 

.4 

!•♦ 

1. 

.1 

0: 

.6 

0. 

.6 

0. 

.6 

0 

.3 

0. 

.3 

100 

.0 

BRILLOUIN 

2.90 
3.66 
0.36 
0.27 
C.75 
0.41 
2.49 
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febpuary  19»  1976 

station:   flesher 
number  of  samplers:   i 
sampling  period:   10-19-71 


PERCENT 

RANK               ABUNDANCE  OF  TOTAL 

1  Bl  20.8 

2  72  18.5 

3  59  15.1 
*  AO  10.3 

5  34  8.7 

6  33  8.5 

7  15  3.8 

8  14  3.6 

9  11  2.8 

10  6  1.5 

11  6  1.5 

12  3  0.8 

13  2  0.5 
1*  2  0.5 

15  2  0.5 

16  2  0.5 

17  2  0.5 

18  2  0.5 

19  1  0.3 

20  I  0.3 

21  1  0.3 

22  1  0.3 

TOTAL  390  100.0 


SHANNON 

DIVERSITY 

3.34 

MAXIMUM  DIVERSITY 

4.45 

MINIMUM  DIVERSITY 

0.54 

REDUNDANCY 

0.29 

EVENNESS 

0.75 

eOUITABILITY 

0.39 

SPECIES  RICHNESS 

2.95 

BRILLOUIN 

3.20 
4.28 
0.46 
0.23 
0.75 
0.45 
2.76 
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PAGE 


STATION:   FLESHER 
NUMBER  OF  SAMPLERS:    1 
SAMPLING  period:    10-19-71 


4 

I 


RANK 

1 

2 
3 
4 
5 
6 
7 

a 

9 
10 

11 

12 
13 
14 
15 

16 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

TOTAL 


ABUNDANCE 

191 
101 

85 

83 

37 

35 

27 

26 

20 

15 
5 
4 

4 

4 

4 

3 

3 

3 

3 

2 

2 

2 

2 

1 

1 

1 

1 

665 


PERCENT 
OF  TOTAL 

26.7 
15.2 
12.8 
12.5 

5,6 

5.3 

4.1 

3.9 

3.0 

2.3 

0.3 

0.6 

0.6 

0  .6 

0.6 

o.s 

0.5 

0,5 

0.5 

0.3 

0.3 

0.3 

0.3 

0,2 

0.2 

0.2 

0.2 

10  J, 0 


DIVERSITY 

MAXI'-IUM  DIVERSITY 

MINIMUM  DIVERSITY 

RcOUNOANCY 

EV£NN£SS 

EQUITABILITY 

SPECIES  WICHNESS 


SHANNON 

3,31 
4,75 

0,42 
0.33 
0,70 
0,35 
2,96 


8«ILLOUIN 

3,21 
4,62 

0.37 
0.33 
0.70 
C,40 
2,81 
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station:   flesher 
number  of  samplers:   1 
sampling  period:   11-1-72 


RANK 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

TOTAL 


PERCENT 

ABUNDANCE 

■  OF  TOTAL 

139 

45.3 

51 

16.6 

26 

8.5 

25 

e.i 

13 

4.2 

10 

3.3 

9 

2.9 

9 

2.9 

4 

1.3 

4 

1.3 

4 

1.3 

3 

1.0 

3 

1.0 

2 

0,7 

2 

0.7 

1 

0.3 

1 

0.3 

1 

3.3 

307 

100. 0 

diversity 
maximum  diversity 
minimum  diversity 
redundancy 
evenness 
equitability 
species  richness 


SHA>*NON 

BRILLOUIN 

2.75 

2.61 

4.17 

3.99 

0.54 

0.46 

0.39 

0.39 

0.66 

0.65 

0.33 

0.36 

2.41 

2.23 
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station:   flesher 
NUMBER  OF  samplers:   1 
sampling  period:   11-1-72 


rank 
1 

2 
3 
4 

s 

6 

7 

8 

9 
13 
1  1 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

total 


abundance 

169 
115 
58 
31 
17 
14 
12 
11 

8 

8 

6 

4 

4 

3 

2 

2 

1 

1 

1 

1 

468 


PERCENT 
OF  TOTAL 

36.1 
24.6 
12.4 

6.6 

3.6 

3.0 

2.6 

2.4 

1.7 

1.7 

1  .J 

0.9 
0.9 
0.6 
0.4 
0.4 
0.2 
0.2 
0.2 

100,0 


'.'#« 


OIVEKSITY 

MAXIMUM  DIVERSITY 

minimum  DIVERSITY 

REDUNDANCY 

EVENNESS 

EOUITABIL ITY 

SPECIES  RICHNESS 


SHANNON 

2.84 
4.32 
0.42 
0.38 
0.66 
0.32 
2.52 


BRILLOUIN 

2.73 
4.18 
0.36 
0.38 
0.65 
0.37 
2.36 
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station:   flesher 
number  of  samplers:   1 

SAMPLING  period:    11-1-72 


RANK 

1 

2 
3 
4 
5 
6 
7 

a 

9 
10 
11 
12 
13 
1-4 
15 
16 
17 
13 
19 

total 


PERCENT 

NOANCE 

OF  TOTAL 

170 

32.9 

117 

22.6 

65 

12.6 

Al 

7.9 

25 

4.8 

25 

A. 8 

21 

A.l 

9 

1.7 

3 

1  .5 

7 

1  .A 

6 

1.2 

5 

1.0 

5 

1.0 

A 

0.3 

3 

0.6 

2 

O.A 

2 

O.A 

1 

0.2 

1 

0.2 

517 


100.0 


diversity 
maximum  diversity 
minimum  diversity 
pedundancy 

fcVtNNESS 
EQUITABILITY 
SP£CIE5     RICHNESS 


SHANNON 

BRILLOUIN 

2.97 

2.67 

A. 25 

4.12 

C.36 

0.31 

C.33 

0.33 

C.70 

0.70 

C.33 

0.38 

2.6A 

2.A9 
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1 


station:   flesher 
number  of  samplers:   1 
sampling  period:   10-2-75 


RANK 

1 

2 
3 
4 
5 
6 
7 
8 

TOTAL 


ABUNDANCE 

16 

4 
3 
2 
1 
1 
1 
1 

29 


PERCENT 

OF  TOTAL 

55. 

.2 

13, 

,8 

1  0. 

.3 

6. 

.9 

3.4 

3. 

,4 

3. 

,4 

3. 

.4 

100.0 


1 


,1 


SHANNON 

DIVERSITY 

2.14 

MAXIMUM  DIVERSITY 

3.00 

MINIMUM  DIVERSITY 

1  .47 

REDUNDANCY 

0.56 

EVENNESS 

0.71 

EQUITABILITY 

C.44 

SPECIES  RICHNESS 

1.70 

SRILLOUIN 

1.74 

2.49 
I  .  13 

0.55 
0.7C 
0.49 
1.25 
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station:  flesher 

NUMBER  OF  SAMPUERS:    1 

sampling  period:   10-2-75 


RANK 

1 

2 

3 
4 
5 
6 
7 
8 
9 

total 


abundance 

14 

2 


23 


percent 
of  total 

60.9 
8.7 
4.3 
4.3 
4.3 
4.3 
4,3 
4.3 
4.3 

100.0 


diversity 
maximum  diversity 
minimum  diversity 

redundancy 
evenness 
ecjuitability 
species  richness 


shannon 

8RILLDU1N 

2.12 

1  .61 

3.17 

2.50 

1.93 

1.49 

0.B8 

0.88 

0.67 

0.65 

0.47 

0.50 

1.65 

1.12 
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STATI3N:   FLESHER 
NUMBER  OF  SAMPLERS:    1 
SAMPLING  period:    10-2-75 


RANK 

1 

2 

3 

4 

5 

5 

7 

8 

9 
13 
11 
12 

TOTAL 


ABUNDANCE 

37 

7 
3 
2 

2 
2 


59 


PERCENT 
OF  TOTAL 

62.7 
11.9 

5.1 

3.4 

3.4 

3.4 

1  .7 

1.7 

1.7 

1  .7 

1.7 

1.7 

100.0 


'^%;:^!^ 


DIVERSITY 

MAXIKUM  DIVERSITY 

MINIMUM    DIVERSITY 

REDUNDANCY 

EVENNESS 

EQUITABIHTY 

SPECIES  RICHNESS 


HANNON 

2 

.10 

3 

.58 

1 

.34 

0 

.66 

0 

.59 

0 

.36 

1 

.74 

BRILLOUIN 

1.78 
3.15 
1  .07 
0.66 
0.57 
0.39 
1.39 
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s        ^ 


DEZP^JlTTIEaifVilQt^-        ■  /.^.-. 


V. ,' 


RsH  Anna  CJiame 

Box   1063 

P^h      91    1  Qo/c  Glendive,    Mont, 

reb.    21,1976  59330 


Dear  Liter, 


I  recently  discovered  a  paper  that  will  help  you  deciede 
thP  5?  "^^croinvertebrate  population  changes  you  found  in 
the  Blackfoot  River  afterthe   washout  are    significant 

Cairns(l967)    states    that "For  biologically   oriented 

abSfS   7.    T"   °P!^^^i°"^l    definition   of   optiL?   il   the 
ability   to    support   an   aquatic    community    in   a   pattern  whioh 

fst?.??^'^^''^-"^"^"    ^^^"   2°   P^^<^^"^   ^^^^   the    empirlcalS 
paJt?cular\™l^.^'^^'^-^^^^^   ''^'^^'^^  ^^-"^^    ^'  -eh 

^^^"""i;   +>;    '^^^-    ^^^    "'"    °^  ^^^^^  '^"^lity   control   techniques 
Bull   !3???!f3':^^"'  ^'^  ^^"^^^"  ecosystems.    Water  Res!^ 

also   see  : 

Cairns  J.  and  R.L.Kaesler.  1969.  Cluster  analysis  of 
Potomac  River  survey  stations  based  on  Protozoan 
presence  anbencs  data.  Hydrobiologia  34'iSJ-43l 

'L\\l''o\S:?."|,'di^e^s'itv''cL\\''^'i?^.^  °"  ^^  ^°  2^^  °^ 
but  deviations  over  I^^Li?^''^^^^'^  normal  and  healthy 

examine  yoi?^?e°;i^hoTt  S:ers1iranTfSd^^?he^SIgL°s?  '^'^ 
value  and  compare  it  with  the  post-washout  diversi?J 

I  hope  this  is  of  some  help. 


Sincerely, 
Robert  L.  Newell 
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MONTANA  BUREAU  OF  MINES  AND  GEOLOGY 


BUTTE,  MONTANA  59701 
July  21,    1975 


^/ 


'^*i 


^l 


^^^> 


^h 


'">u 


^O 


m 


:  ^^^ 


I 


Montana  Fish  5  Game 
Sam  Mitchell  Building 
Helena,  Montana 


59601 
Liter  Spence 


Attention  Mr 

Gentlemen: 

This  letter  contains  the  requested  analyses  of  the 
sampll  of  iine'tailings  from  the  BlackfootRxver  above 
Shouey  Gulch  that  you  sent  to  our  laboratory  June  it. 

To  provide  as  much  information  as  possible  about  the 
sample,  I  have  done  several  things. 

First,  in  preparing  the  sample  for  ^;^l.f,^^;,l^^'''i 
tracted  358  ml  of  water  from  the  sample  ^y  filtration,  i 
tractea  jjo  mj.  ^  „u^,,+  en  tr^   PO  ner-cent  of  the  total 

estimate  this  to  be  about  80  to  9U  P^J^^^       moisture 
moisture  the  sample  contained.   B>  ^^'I^oying  xnt; 
this  way  rather  than  by  evaporation,  I  thought  that  we 

metals  in  the  water. 

The  solid  phase  of  ^he  sample  was  then^dried^to^.^^ 

The  sample  was  divided  into  two  segments  with  a  J°^|5 
sample  Splitter.   Segment  ';A"/^^.P^i^^^i^i,'°  ■.llK'ltt 
and  analyzed  for  total  Cd,Cu,Fe,Ni ,Pb ,  and  Zn, 
II  for  concentrations. 


See  Table 


Segment  "B"  was  passed  through  a  !f,^f  "V.^^  ni 
separate  the  various  particle  sizes.   Refer  to  Table 
fo?  per-cent  particle  size  gradation  values. 

Each  size  gradient  was  divided  into  two  equal  parts. 

r.ar  ?  =  Hrpj:inr.;"%hrs.he?  ra?^/is\:°n, 

s^nf to  you  for  yiur' inspection  or  visual  comparison  in 
conjunction  with  this  report. 
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Montana  Fish  §  Game 


2  - 


July  21,  1975 


See  Table  IV  for  concentration  values. 

The  solid  phase  was  chemically  decomposed  by  a  mix- 
ture of  nitric,  hydrochloric,  and  hydrofluoric  acid.   The 
elemental  measurements  were  made  by  atomic  absorption  spec- 
trophotometry. 

The  dissolved  phase  (the  water  that  was  extracted  from 
the  solid  phase)  was  also  analyzed  by  atomic  absorption 
spectrophotometry . 

If  you  have  any  questions  or  if  I  can  be  of  any  fur- 
ther assistance,  please  call  upon  me  at  any  time. 


Yours  truly, 


L.  A.  Wegelm 

Chief,  Analytical  Division 


LAWrrlh 

Enclosure 

Copy  to  Marvin  R.  Miller 
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MONTANA  BUREAU  OF  MINES  AND  GEOLOGY  ^J 

BUTTE,  MONTANA  59701 


Mine  Tailings  Analyses  Results 


July  21,  1975 


Table  I 


Water  Extract  -  C558  ml) 

Cd 
Cu 
Fe 
Ni 
Pb 
Zn 


mg/1  (ppm) 


<.01 
.01 
.01 
.02 
.05 
.13 


Table  II 


Mine  Tailings  -  Segment  "A"   "^-^ 


Cd 
Cu 

Fe 
Ni 
Pb 

Zn 

Au* 

Ag* 


/ 


.,  />' 


■    I 


18.1 

608. 

144,800. 

81.0 

1,232. 

2,780. 

.069 
12.690 


i 
fe 
fe 
fe 

fe 


002  troy  oz./ton  ^ 
370  troy  oz./ton  p 


*  V 


Note:   Au  and  Ag  were  determined  by  fire  assay 

Table  III 


Size  Gradation  (Sieve)  Analysis  -  Segment  "B' 


Tyler  Sieve  (mesh) 
U.S.  Standard  No. 

+  60 
-60 

-80 

-100 

-150 


Grams 
Recovered 

77.1 
154.4 
118.5 
187.2 
208.8 


(W/W) 

5.8 
11.6 

8.9 
14.1 
15.7 


(cont .) 
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Mine  Tailings  Analyses  Results  Ccont.) 


July  21,  1975 


Table  III 


Tyler  Sieve  (mesh) 
U.S.  Standard  No. 

-200 
-250 
-325 


Grams 

Recovered 

68 

.9 

178 

2 

334 

6 

% 

CW/VQ 

5.2 
13.4 
25.2 


Total  beginning  weight  of  Segment  "B"  -   1,328.3  grams 
Total  recovered  weight  of  Segment  "B"  -   1,327.4  grams 


Per-cent  recovery  -   99.93 


Table  IV 


Ja 


L 


~/<* 


ps 

lofff  '->  ^e^ 

Metal  concentration/Particle  size 

;  relationshi 

11^   t\UiU 

Tyler  Sieve 

(mesh) 

Cd 

Cu 

Ni 

Pb 

Zn 

Fe 

U.S.  Standai 

•d 

No. 

yg/^ 

Ug/g 

^B/g 

yg/g 

yg/g 

yg/g 

+60 

7.2 

212 

78 

1,112 

1,416 

34,800 

-60 

10.6 

312 

67 

928 

1,748 

31,600 

-80 

19.0 

496 

69 

1,084 

3,140 

38,400 

-100 

29.0 

952 

75 

976 

4,836 

64,800 

-150 

25.2 

992 

80 

1,440 

3,832 

162,000 

-200 

17.5 

768 

92 

1,424 

2,776 

212,000 

-250 

14.5 

592 

95 

1,456 

2,460 

224,800 

-325 

16.0 

492 

101 

1,712 

2,388 

222,400 

■J.     -h 


Lab  #  75-0562 

Analyst  -  L.A.  Wegelin 

Date  received- June  23, 
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APPENDIX  G 

THE  ANACONDA  COMPANY 

Ctn»fol   f*i-  ^9   Di*ii<on 

INTEFISTAIE    lO  r     AND  KOLB   ROAD 

P.  O     CO*.   X7007 

TUCSON.   An'iONA   B5726 


INTER-COMPANY  CORRESPONDENCE 


To:    T.P.  McNulty  °^"^'  August  1,  1975 


From:  Rod  Anderson  Subjcct:Heddleston  Tailings  Pond 

North  and  South  Side  Tailings 


DISCUSSION 

The  two  samples  which  were  taken  on  July  10,  1975  were  received 
on  July  15,  1975.   In  order  to  remove  the  samples  from  their  con- 
tainers the  tailings  were  slurried  with  water,  filtered  and  the 
solution  was  then  measured  and  assayed.   The  wet  filter  cake  was 
v;eighed.   A  small  portion  was  cut  for  assay  and  weighed  both  wet 
and  dry.   This  portion  was  also  assayed.   Table  No  I  shows  pre- 
paration results  and  Tables  II  and  III  show  assay  results. 


9A- 


ROD    ANDERSON 


RA/rc 

cc :    JFMahoney 
FLaird 
vrunger 
JWhyte  ^^ 
DWaters 
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TABLE  NO  I 

Sample  Filtrate 

Description Wet  Wt  qms     Dry  Wt  gms    Volume  mis 

North  Side  Tailings  5344            4708          4470 

South  Side  Tailings  5602            5003         4100 


TABLE  NO  II 

Scimple  .     Volume        Milligrams/liter  (ppm) 

Description mis  pH     Mn In  Co  Pb     Cd     As 

North  Side  Filtrate   4470  7.5    4.6    0.5    1.9  0.2    <.01   .02 

South  Side  Filtrate   4100  7.4    6.7    0.5    1.1  0.4    <.01   .06 


TABLE  III 

Sample  Dry  Wt  Percent 

Description gms  Mn     Zn     Cu     Pb     Cd     As 

North  Side-washed  cake   4708  0.88   0.16   .025   .09   <.001   .05 

bourh  aide-washed  cake   5003  0.83   0.25   .050   .14   <.001   .05 
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Ml 


Horse  Mine  Dam  eroded 


by  roiioff  from  heavy  rams 


Bv  CARLA  BECK 

Tribune  SUff  Writer 

The  old  Mike  Horse  Mine  Dam,  actually 
a  huge  mound  of  mine  tailings  backing  up 
an  old  «-dimert  pond,  was  eroded  by 
runoff  irom  a  recent  intense  rainstorm, 
sending  quantities  of  tailings  into  the 
headwaters  of  the  Blackfoot  River. 


Formerly  a  White  Hope  Mines  Inc. 
property,  it  is  now  owned  by  Anaconda 
Co.  It  is  located  in  the  Heddleston  Mining 
District,  18  miles  east  of  Lincoln  and 
about  three  miles  south  of  Montana 
Highway  200. 

According  to  second-hand  accounts,  this 
is  what  apparently  happened.  During  a 
rainstorm  the  night  of  June  19.  a  landslide 
blocked  a  diversion  ditch  that  earned 
w3ter  artjund  the  old  tailings  deposit.  It 
also  plugged  an  outlet  for  a  drainage  that 
intercepted  clean  water  at  the  head  of  the 
pond.  The  water  then  could  not  go  out  the 
normal  outlets  so  it  topped  the  tailings 
and  eroded  a  large  channel  through  the 
tailings. 

Max  Boiz  of  the  Water  Quality  Bureau 
of  the  Department  of  Health  and  En- 
vironmental Sciences  said  Anaconda 
crews  have  been  at  the  site  repairing  the 
diversion  ditch  and  reopening  the  old 
drainage  outlet. 

Frank  Laird,  head  of  environmental 
engineering  for  .Anaconda's  General  Min- 
ing Division.  Tucson,  flew  by  company 
plane  into  Butte  Thursday  noon.  He  was 
reponed  en  route  to  the  Mike  Horse  area 
Thursday  afternoon  and  could  not  be 
reached  for  comment.  Jim  Adier,  Butte, 
who  handles  all  exploratory  work  m  the 
Heddleston  and  Stillwater,  including  land 
mine  reclamation,  also  could  not  be 
reached. 

An  Anaconda  official  who  did  not  want 
his  name  used  said  his  information  was 
sketchy  at  this  point  but  that  an  engineer 
and  others  were  examining  the  area  to 
determine  the  best  method  of  preventing 
funher  deterioration  as  well  as  deciding 
what  should  be  done  with  the  material 
that's  been  displaced. 


James  A.  Posewitz,  chief  of  the  En- 
vironment and  Information  Division  of 
the  State  EV^p.'inment  of  Fish  and  Game, 
said  he  could  not  fault  Anaconda  for  not 
getting  after  the  problem. 

Bou  said  no  damage  assessment  could 
be  made  at  this  lime.  He  said  what  the 
bureau  fears  is  that  the  tailings,  all  as- 
sociated with  metallic  mining,  will  react 
with  the  water  to  form  an  acid  condition 
and  also  release  to.\ic  metals  into  the 
water.  He  said  there  could  be  no:  only  the 
immediate  problem  of  suspended 
material  but  also  the  Inngierm  problem 
due  to  toxicity. 

"I  can  assure  you  there  is  substantial 
stream  damage  due  to  the  ruptured  dam. 
Ho'.i.e\er,  v.'e  won't  know  the  actual  de- 
tails until  we  have  the  opportunity  to  get 
in  there  and  evaluate  the  stream  over  a 
period  of  time.  Fortunately,  we  have  good 
water  quality  records  from  the  past  and 
records  of  biological  conditions,  so  we  can 
compare  and  make  a  judgment.  It  w;ll 
take  several  _\-ears  to  really  under?tai')d 
what  effect  this  has  had.  We're  hopmg  the 
effects  won't  be  as  bad  as  it  looks  now," 
Bot;  said. 

Botj  !s  hoping  the  high  stream  flow  will 
mitigate  the  damage  somewhat.  He  has 
sun'eyed  the  damage  from  the  air  and 
below  Landers  Fork  the  gray  tailings 
could  not  be  distinguished  from  the 
muddy  wa'er  of  the  ruer. 

"it's  my  opinion  those  tailings  will  go 
many  miles  down  the  Black'oC'i  and  the 
Clark  Fork.  A  lot  won't  deposit  in  the 
stream  bottom  but  will  be  carried  a  great 
distance  and  be  deposited  ;n  such  rmall 
quantuies  that  they  won't  be  a  prc'rlem," 
he  explained,  emphasizing  th.-.t  the  worst 
problem  will  be  near  the  dam. 
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10  Greal  Falls  Tribune 


SundK.  June  it.  l<i:S 


Anaconda  Co.  correcting  problem  aMSmI 


By/CARLABECK 

:  Tribune  Sun  Writer 

1  -   Anaconda  Co.  has  correcied 

j  the  immediaie  emergency  ai 

I  Mike  Hor«  Mine  Dam  and  is 

DOW  evaluating  the  suuaiion 

tor  future  control. 

M  Tliis  is  the  word  Irom  Frank 

I  Laird'  bead  o(  environmemal 

engineering  lor  Anaconda's 

General  Mining  Division  ai 

Tucson.  Laird  arrived  in  the 

area  Thursday  to  check  the 

daioages  and  assess  the  ttork 


up  lor  some  time  and  they  had 
apparently  been  owrlaid  by  a 
la>'er  ol  silt,  uliich  produced 
water  ol  a  quality'  good  enough 
to  maintain  the  trout. 
"EverjThing  »as  calm.  Vege- 
tation was  growing  in  the  pond 
and  there  was  a  lood  chain  that 
look  care  ol  the  fish'"  he  ad- 
ded 

Laird  explained  the  precau- 
tions which  had  been  followed 
at  the  dam.  At  the  inlet,  a 
headgate  had  been  installed 


'being  done  on  the  50-looi  high    some  years  ago  to  divert  water 


tailing  dam.  that  eroded  and 
spilled  tailings  into  the  head- 

.  waters  ol  the  Blackfoot  River 
more  than  a  week  ago. 

P^The  dam,  which  LainJ  said 
he  believed  is  leased  by 
Anaconda,  is  located  in  the 
HeddJeston  Mining  District.  16 
miles  east  of  Lincoln  and  about 
three  miles  south  of  Montana 
Highway  200. 

1^  Laird  said  a  diversion  ditch 
and  headgate  have  been 
repaired  and  a  culven  has 
Seen  reopened.  Saturday 
CTews  were  to  divert  water  so 
tt  will  be  independent  of  any 
flow  through  the  tailings  dam 
breach.- .      - 

■}''"We'  will  have  to  evaluate 
what  we  are  going  to  do  in  the 
future  to  prevent  further 
channeling."    Laird    said. 


two  wa\-s— to  a  concrete  cui 
\'en  that  went  under  the  dam 
or  to  a  diversion  ditch  that 
discharged  in  a  solids  area 
independent  ol  the  dam  This 
had  been  maintained  by 
Anaconda  t-'irough  a  contractor 
in  Lincoln. 

The  contractor  nsited  the 
site  Wednesday.  June  18. 
because  ot  the  rains,  which 
wCT«  coming  dow-n  on  hea^7 
snow  in  the  area.  Thursday. 
June  19,  he  atiempted  to  visit 
the  site  but  the  road  to  it  was 
flooded  in  early  morning.  That 
evening  he  \nsited  the  site  by 
helicopter  and  the  dam  was 
tight.  Lmle  or  no  water  was 
overflowing  the  dam.  Laird 
said  the  breach  in  the  tailings 
dam  occurred  between  10  p.m. 
Thursday  and  6  a.m.  Friday. 


l^^There  are  many  alternatives  The  tailings  were  first  nsible 

and  they  are  all  costly.  But  we  in  the  flooded  area  Friday 

are^now  investigating  what  morning. 

j.wll!_be  necessary  for  future  Laird  said  the  contractor 

.gjsitive  control."  had  a  crew  working  on  the 

SPn'vlding  some  background  road  Saturday  and  that  equip- 

tijjbe.  piadent'  Laird  said  the  ment  to  repair  the  dam  had 


LKfil^  Horse'  a  lead  and  zinc 
[operation,  apparently  initiated 
I thetailings  pond  m  about  1941. 
LThe  dam  raised  as  the  opera- 
Uia^Jroceeded,' until  about 
^cS  1951  Since  that  time 
mipe  has  been  inoperable 


ahdj^oS.  active  tailings  have    the  stream  and  its  life.  "*'e 
gon^inio  the  impoundment    have  a  good  base  line  from 


^fM  said  the  tailings  cover 
the  p^ter  portion  of  the  pond, 
to  there  was  little  oppportumry 
[livi  a' significant  quantity  of 


r*ater  to  be  Impounded  behind    and  we  conducted  a  study  of 
the.  dam.  Yet  he  commented,    the  water  quality'  fish  popula 


-and  be  was  backed  up  by  Liter 
Spepce.  planning  ecologist 
with  the  State  Department  of 
Rsh  and  Game,  there  was  a 
cutthroat  fishery  In  that  pond 
before  the  dam  was  breached. 
xSpence  speculated  that  the 
mllin^  had  not  been  stirred 
^^■^ 


ineni  of  Fish  and  Game,  said 
the  purpose  of  the  study  is  in 
the  event  any  company  decides 
to  develop  the  Heddleslon 
mining  body,  it  will  be  done 
with  a  minimum  disruption  of 
the  wildlife  resource. 

Spence  said  Fnday  the  im- 
mediate problem  is  to  get  the 
water  off  the  tailings.  "That 
big  gash  m  the  dam  is  down  to 
bedrock  and  the  creek  is  Just 
going  down  through  there  now' 
carnnng  very  fine  material. 
It's  m  those  tailings  where  the 
problem  is  going  to  occur"' 
Spence  said  He  said  cutthroat 
are  spawning  in  the  upper 
Blackfoot  now. 

Spence  said  he  has  to  agree 
with  others  who  have 
expressed  tears  about  the  po- 
tential for  extensive  damage  to 
the  nver  due  to  oxidation  of  the 
metals  along  the  stream' 
lorming  acids  and  toxic  meuls 
in  the  water. 


been  moved  in  Sunday.  The 

crew  began  making  repairs 

Monday. 

'    Laird  said  Anaconda  has 

helped  fund  a  study  in  the  area 

for  many  years  and  this  study 

should  indicate  the  damage  to 


which  to  work'"  he  said. 

Spence  explained  that  Fish 
and  Game  made  a  contractual 
agreement  with  Anaconda  in 
1970.  "They  partially  funded  it 


tion  and  aquatic  insects.  I 
spent  a  linle  over  three  years 
collecting  samples.  I'm  just 
completing  the  report  now," 
he  said. 

James  Posewiti,  chief  of  the 
Environmental  and  Informa- 
tion Division  of  the  Depan- 


"Vl'hen  you  see  ho*  bad  It 
looks.  It's  bard  to  imagine  It 
wont  have  detrimental  effects 
on  the  nver,"  he  added. 

Spence  said  he  thinks 
Anaconda  is  sincere  in  trying 
to  do  the  immediate  job.  "My 
feeling  is  that  maybe  if  there 
had  been  someone  there  from 
top  management  to  gel  the' 
thing  going  lull-speed  ahead'  It 
would  have  been  better.  It's 
frustrating  to  watch  that  gray 
water  going  down  the  nver.  ' 
But  then.  I'm  not  a  contractor 
and  1  don'i  know  the  prDblems 
they  have."  he  said. 

Spence  said  there  has  to  be  a 
more  final  solution  than  the 
patchwork  going  on  now.  ■•] 
don't  know  the  engineering 
answer,  but  anything  running 
into  that  pond  now  is  going  to 
come  out  that  hole."  he  added. 

He  called  tailing  ponds 
"timebombs  thai  are  scattered 
wherever  there  has  been  min-  ' 


ing  and  which  are  Just^ settings 
there  malting  lor  circums-'i 
tances  to  cause  something  like ! 
this."  :•-■   *•-■•>-</ 

"—:..'.  .Ill -Or 


A-62 


Vy-M.i^-*  irw«»rsio».™r«™ 


/7/i^<a 


Potentially  Toxic  Tailings 
Released  Into  Blackfoot  River 


LINCOLN  (AP)  -  State  au- 
thorities say  heavy  rains  on 
June  19  washed  away  part  of  a 
dam  made  of  old  mine  tailings 
and  sent  potentially  toxic  ef- 
fluent into  one  of  western  Mon- 
tana's most  popular  fishing  riv- 
ers. 

Water-quality  specialist  Max 
Botz  of  the  state  Department  of 
Health  and  Environmental  Sci- 
ences said  it  was  not  known 
how  much  the  adds  storedin 
the  old  Mike  Horse  Dam  Had 
poisoned  the  Blackfoot  River. 

The  dam  is  located  alwut  18 
miles  east  of  Lincoln. 

Bot2  said  he  feared  the  tail- 
ings would  react  with  water  to 
form  acids  and  to  release  toxic 
metab. 

He  said  the  department  had 
kept  detailed  water-quality  re- 


cords which  would  help  evalu- 
ate the  damage,  but  added  the 
assessment  would  take  several 
years  to  complete.  ' 

"I  can  assure  you  there  is  su- 
bstantial stream  damage  due  to 
the  ruptured  dam. ...We're  hop- 


ing the  effects  won't  be  as  bad 
as  it  looks  now,"  he  said. 

The  Anaconda  Co.  sent  Frank 
Laird,  head  of  environmental 
engineering  of  the  General  Min- 
ing Division,  to  Butte  on  Thurs- 
day. Laird  was  reported  travel- 


ing to  the  old  dam  later  in  the 
day. 

An  Anaconda  spokesman  said 
the  firm  was  working  on  dam 
repair  and  minimizing  damage 
to  the  popular  waterway. 


rodfed  dam  poisons 
Blackfoot  River 


LINCOLN  (AP)  -  State 
authorities  say  heavy  rains  on 
June  19  washed  away  part  of  a 
dam  made  of  old  mine  tailings 
and  sent  potentially  toxic  ef- 
fluent into  one  of  western 
MonUna's  most  popular 
Bshing  rivers. 

Water -quality  specialist  Max 
Botz  of  the  state  Department  of 
Health  and  Environmental 
Sciences  said  It  was  not  known 
how  much  the  adds  stored  in 
the  old  Mike  Horse  Dam  had 
poisoned  the  Blackfoot  River. 

The  dam  is  located  about  18 
miles  east  of  Lincoln. 

Botz    said    he    feared    the 

■  tailings  would  react  with  water 
to  form  acids  and  to  release 

■  toxic  metals  Into  solution. 

"I  can  assure  you  there  is 


substantial  stream  damage 
due  to  the  ruptured  dam  ... 
We're  hoping  the  effects  wont 
be  as  bad  as  it  looks  now,"  he 
said. 

An  Anaconda  spokesman 
said  the  firm  was  working  on 
dam  repair  and  minimizing 
damage  to  the  popular 
waterway. 

Botz  said  the  dam,  formerly 
owned  by  the  White  Hope 
Mines,  Inc.,  and  purdiased  by 
Anaconda,  was  damaged  when 
torrential  rains  caused  a 
landslide  which  blocked 
drainage  outlets. 

With  normal  channels 
plugged,  water  began  to  spill 
over  .the  top  of  the  tailings, 
eroding  a  large  gap. 


Company  Says 
Pollution  Halted 

LINCOLN  (AP)  -  The  Anaconda  Co.  says  it  has 
stopped  the  flow  of  possibly  toxic  lead  and  zinc  mine  tail- 
ings into  the  trout-rich  Blackfoot  River  from  an  eroded 

dam. 

Frank  Laird,  Anaconda's  environmental  engineering 
chief,  said  the  company  is  evaluating  the  situation  to  pre- 
vent any  future  recurrence  of  the  incident. 

The  50-foot-high  tailings  dam  eroded  and  spilled  spoils 
into  the  river  as  heavy  rains  pounded  large  areas  of  western 
MonUna.  Officials  said  they  first  spotted  the  freed  taUings 

I       June  20. 

•  "That  big  gash  in  the  dam  is  down  to  bedrock,  and  the 

!  creek  is  just  going  down  through  there  now  carrying  very 
fine  material,"  said  Uter  Spence,  a  state  Fish  and  Game 
Department  ecologist. 

"It's  in  those  tailings  where  the  problem  is  going  to 
"  occur,"  Spense  said,  adding  that  cutthroat  trout  currently 
are  spawning  in  the  upper  Blackfoot  River. 

A  potential  for  extensive  damage  to  the  river  exists  be- 
cause of  oiidaUon  of  the  metals  along  the  stream,  forming 
adds  and  toxic  metals  in  the  water,  Spence  said. 

"When  you  see  how  bad  it  looks,  it's  hard  to  imagine  it 
won't  have  detrimental  effects  on  the  river,"  Spence  said. 

According  to  Laird,  construction  crews  began  repair- 
ing the  dam  last  Monday.  The  crews  repaired  a  diversion 
ditch  and  beadgate  and  were  to  have  water  totally  diverted 
from  the  dam  breach  last  Saturday,  Laird  said. 

"We  will  have  to  evaluate  what  we  are  going  to  do  in 
the  future  to  prevent  further  channeling,"  Laird  said. 
"There  are  many  alternatives,  and  they  are  all  costly." 

Laird  said  the  Mike  Horse  lead  and  zinc  mine 
apparently  initiated  the  tailings  pond  about  1941.  The  dam 
rose  until  the  mine  discontinued  operation  about  1953,  he 
said.  The  dam  is  located  about  18  miles  east  of  here. 

Spence  said  the  current  patchwork  repairs  will  have  to 
be  supplimented  by  a  more  complete  solution  guaranteeing 
there  will  be  no  recurrence  of  the  spillage. 

"I  don't  know  the  engineering  answer,"  Spence  said, 
"but  anything  running  into  that  pond  now  is  going  to  come 
out  that  hole." 

The  ecologist  called  tailings  ponds  "timebombs  that 
are  scattered  wherever  there  has  been  mining,  and  which 
are  just  sitting  there  waiting  for  circumstances  to  cause 
something  like  this." 
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APPE>fDIX  I 


PHOTOGRAPHS 


All  photographs  were  taken  by  Liter  Spence, 
Montana  Fish,  Wildlife  and  Parks,  Helena,  MT. 
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Photo  I.  Mike  Horse  tailings  dam  before  failure. 
June  15.  1971. 


Photo  2.  Mike  Horse  Dam  after  reconstruction  by  the 
Anaconda  Compan\.  Fall,  1975. 
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Photo  3.  Aerial  \  leu  of  breached  Mike  Horse  Dam. 
June  24.  1975. 


Photo  4.  Breach  in  Mike  Horse  Dam.  looking  at  dam  from  downstream. 
West  side  of  breach  is  on  the  right.  June  24.  1975. 
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Photo  5.  Channelized  tailings  behind  breached  Mike  Horse  Dam. 

View  is  from  dam  site  looking  up  reser\oir. 

June  23.  1Q75. 


Photo  6.  Confluence  of  Anaconda  Creek  (clear  water)  and 

Beartrap  Creek  (gray  water)  below  Mike  Horse  Dam. 

June  23.  1975. 
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Photo  7.  Mike  Horse  Mine  Road  above  Shoue  Gulch 

after  Mike  Horse  Dam  failure.  \'ieu  is  upstream. 

June  23. 1975. 


f 


Photo  8.  Blackfoot  River  at  Pop's  Place  after  Mike  Horse  Dam 
failure.  View  is  upstream.  June  24.  1975. 
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Photo  9.  Blackfoot  River  at  Flesher  Pass  Road  bridge  after 
Mike  Horse  Dam  failure  \'ie\\  is  upstream. 
June  23.  1975. 


Photo  10.  Confluence  of  Landers  Fork  (left)  with  Blackfoot  River  (top) 
after  Mike  Horse  Dam  failure.  June  24.  1975. 
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Map  No.  2 
Study  area  showing  locations  offish  live  cages 
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